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The  User's  Manual  is  one  of  four  manuals  that  constitute  the  documentation  for  NASTRAN,  the 
other  three  being  the  Theoretical  Manual,  the  Programmer's  Manual  and  the  Demonstration  Problem 
Manual.  Although  the  User's  Manual  contains  all  of  the  information  that  is  directly  associated 
with  the  solution  of  problems  with  NASTRAN,  the  user  will  find  it  desirable  to  refer  to  the  other 
manuals  for  assistance  in  the  solution  of  specific  user  problems. 

The  Theoretical  Manual  gives  an  excellent  introduction  to  NASTRAN  and  presents  developments  of 
the  analytical  and  numerical  procedures  that  underlie  the  program.  The  User's  Manual  is 
instructive  and  encyclopedic  in  nature,  but  is  restricted  to  those  items  related  to  the  use  of 
NASTRAN  that  are  generally  independent  of  the  computing  system  being  used.  Computer-dependent 
topics  and  information  that  is  required  for  the  maintenance  and  modification  of  the  program  are 
treated  in  the  Programmer's  Manual.  The  Programmer's  Manual  also  provides  a complete  description 
of  the  program  including  the  mathematical  equations  implemented  in  the  code.  The  Demonstration 
Problem  Manual  presents  a discussion  of  the  sample  problems  delivered  with  NASTRAN,  thereby 
illustrating  the  formulation  of  the  different  types  of  problems  that  can  be  solved  with  NASTRAN. 

In  addition  to  the  four  manuals  described  above,  there  is  also  a NASTRAN  User's  Guide  that 
serves  as  a handbook  for  users.  It  describes  all  of  the  NASTRAN  features  and  options  and 
illustrates  them  by  examples.  Other  excellent  sources  for  NASTRAN-related  topics  are  the 
proceedings  of  the  NASTRAN  Users’  Colloquia  (held  normally  every  year)  which  provide  a large  body 
of  information  based  on  user  experiences  with  NASTRAN. 

NASTRAN  uses  the  finite  element  approach  to  structural  modeling,  wherein  the  distributed 
physical  properties  of  a structure  are  represented  by  a finite  number  of  structural  elements  which 
are  interconnected  at  a finite  number  of  grid  points,  to  which  loads  are  applied  and  for  which 
displacements  are  calculated.  The  procedures  for  defining  and  loading  a structural  model  are 
described  in  Section  1.  This  section  contains  a functional  reference  for  every  card  that  is  used 
for  structural  modeling. 

The  NASTRAN  Data  Deck,  including  the  details  for  each  of  the  data  cards,  is  described  in 
Section  2.  This  section  also  discusses  the  NASTRAN  control  cards  that  are  associated  with  the  use 
of  the  program. 
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NASTRAN  contains  problem  solution  sequences,  called  rigid  formats.  Each  of  these  rigid 
formats  is  associated  with  the  solution  of  problems  for  a particular  type  of  static  or  dynamic 
analysis.  Section  3 contains  a general  description  of  rigid  format  procedures,  along  with  specific 
instructions  for  the  use  of  each  rigid  format. 

The  procedures  for  using  the  NASTRAN  plotting  capability  are  described  in  Section  4.  Both 
deformed  and  undeformed  plots  of  the  structural  model  are  available.  Response  curves  are  also 
available  for  static,  transient  response,  frequency  response,  modal  flutter  and  modal  aeroelastic 
response  analyses. 

In  addition  to  the  rigid  format  procedures,  the  user  may  choose  to  write  his  own  Direct  Matrix 
Abstraction  Program  {DMAP).  This  procedure  permits  the  user  to  execute  a series  of  matrix 
operations  of  his  choice  along  with  any  utility  modules  or  executive  operations  that  he  may  need. 
The  rules  governing  the  creation  of  DMAP  programs  are  described  in  Section  5. 

The  NASTRAN  diagnostic  messages  are  documented  and  explained  in  Section  6.  The  NASTRAN 
Dictionary,  in  Section  7,  contains  descriptions  of  mnemonics,  acronyms,  phrases,  and  other  commonly 
used  NASTRAN  terms. 

There  is  a limited  number  of  sample  problems  included  in  the  User's  Manual.  However,  a more 
comprehensive  set  of  demonstration  problems,  at  least  one  for  each  of  the  rigid  formats,  is 
described  in  the  NASTRAN  Demonstration  Problem  Manual.  The  data  decks  are  available  on  tape,  in 
the  form  of  a User's  Master  File,  for  each  of  the  computers  on  which  NASTRAN  has  been  implemented. 
Samples  of  the  printer  output  and  of  structure  plots  and  response  plots  can  be  obtained  by 
executing  these  demonstration  problems.  The  printer  output  for  these  problems  is  also  available  on 
microfiche. 
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1..  STRUCTURAL  MODELING 


1.1  INTRODUCTION 


NASTRAN  embodies  a lumped  element  approach,  wherein  the  distributed  physical  properties  of 
a structure  are  represented  by  a model  consisting  of  a finite  number  of  idealized  substructures 
or  elements  that  are  interconnected  at  a finite  number  of  grid  points,  to  which  loads  are  applied. 
All  input  and  output  data  pertain  to  the  idealized  structural  model.  The  major  components  in  the 
definition  and  loading  of  a structural  model  are  indicated  in  Figure  1. 

As  indicated  iri  Figure  1,  the  grid  point  definition  forms  the  basic  framework  for  the 
structural  model.  All  other  parts  of  the  structural  model  are  referenced  either  directly  or 
indirectly  to  the  grid  points. 

Two  general  types  of  grid  points  are  used  in  defining  the  structural  model.  They  are: 

1.  Geometric  grid  point  - a point  in  three-dimensional  space  at  which  three  components  of 
translation  and  three  components  of  rotation  are  defined.  The  coordinates  of  each 
grid  point  are  specified  by  the  user. 

2.  Scalar  point  - a point  in  vector  space  at  which  one  degree  of  freedom  is  defined. 

Scalar  points  can  be  coupled  to  geometric  grid  points  by  means  of  scalar  elements  and 
by  constraint  relationships. 

The  structural  element  is  a convenient  means  for  specifying  many  of  the  properties  of  the 
structure,  including  material  properties,  mass  distribution  and  some  types  of  applied  loads.  In 
static  analysis  by  the  displacement  method,  stiffness  properties  are  input  exclusively  by  means 
of  structural  elements.  Mass  properties  (used  in  the  generation  of  gravity  and  inertia  loads) 
are  input  either  as  properties  of  structural  elements  or  as  properties  of  grid  points.  In 
dynamic  analysis,  mass,  damping,  and  stiffness  properties  may  be  input  either  as  the  properties 
of  structural  elements  or  as  the  properties  of  grid  points  (direct  input  matrices). 

Structural  elements  are  defined  on  connection  cards  by  referencing  grid  points,  as  indicated 
on  Figure  1.  In  a few  cases,  all  of  the  information  required  to  generate  the  structural  matrices 
for  the  element  is  given  on  the  connection  card.  In  most  cases  the  connection  card  refers  to  a 
property  card,  on  which  the  cross-sectional  properties  of  the  element  are  given.  The  property 
card  in  turn  refers  to  a material  card  which  gives  the  material  properties.  If  some  of  the 
material  properties  are  stress  dependent  or  temperature  dependent,  a further  reference  is  made 
to  tables  for  this  information. 

Various  kinds  of  constraints  can  be  applied  to  the  grid  points.  Single-point  constraints 
are  used  to  specify  boundary  conditions,  including  enforced  displacements  of  grid  points. 
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Multipoint  constraints  and  rigid  elements  are  used  to  specify  linear  relationships  among  selected 
degrees  of  freedom.  Omitted  points  are  used  as  a tool  in  matrix  partitioning  and  for  reducing 
the  number  of  degrees  of  freedom  used  in  dynamic  analysis.  Free-body  supports  are  used  to  re- 
move stress-free  motions  in  static  analysis  and  to  evaluate  the  free-body  inertia  properties 
of  the  structural  model. 


Stat’C  'MdS  My  ba  aw,te'i  the  sutural  modal  by  concentrated  loads  at  grid  points 
pressure  loads  on  surfaces,  or  Indirectly,  by  means  of  the  mass  and  thermal  expansion  properties 
of  structural  elements  are  enforced  deformations  of  one-d, mens  Iona,  structural  elements.  Due  to 

he  great  variety  of  possible  sources  for  dynamic  loading,  only  genera,  forms  of  loads  are 
provided  to  the  user  in  dynamic  analysis. 

The  fallowing  sections  describe  the  genera,  procedures  for  defining  structure,  models 

Detailed  instructions  for  each  of  the  buih  data  cards  and  case  cent™,  cards  are  given  in  iection 

2.  Additional  information  on  the  case  control  cards  and  use  of  parameters  is  given  for  each 
rigid  format  in  Section  3. 
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r ; ' 1.2  GRID  POINTS 

1.2.1  Grid  Point  Definition 

* ; Geometric  grid  points  are  defined  on  GRID  bulk  data  cards  by  specifying  their  coordinates  in 

| ' e1ther  the  basic  or  a 1ocal  coordinate  system.  The  implicitly  defined  basic  coordinate  system  is 

rectangular,  except  when  using  axi symmetri c elements.  Local  coordinate  systems  may  be  rectangular, 
; : cylindrical,  or  spherical.  Each  local  system  must  be  related  directly  or  indirectly  to  the  basic 

r ; coordinate  system.  The  C0RD1C,  C0RD1 R and  C0RD1S  cards  are  used  to  define  cylindrical,  rectangular 

and  spherical  local  coordinate  systems,  respectively,  in  terms  of  three  geometric  grid  points 
\ ; which  have  been  Previously  defined.  The  C0RD2C,  C0RD2R  and  C0RD2S  cards  are  used  to  define  cylin- 

drical, rectangular  and  spherical  local  coordinate  systems,  respectively,  in  terms  of  the  coordin- 
ates of  three  points  in  a previously  defined  coordinate  system. 

Six  rectangular  displacement  components  (3  translations  and  3 rotations)  are  defined  at  each 
grid  point.  The  local  coordinate  system  used  to  define  the  directions  of  motion  may  be  different 
from  the  local  coordinate  system  used  to  locate  the  grid  point.  Both  the  location  coordinate 

* system  and  the  displacement  coordinate  system  are  specified  on  the  GRID  card  for  each  geometric 
grid  point.  The  orientation  of  displacement  components  depends  on  the  type  of  local  coordinate 
system  used  to  define  the  displacement  components.  If  the  defining  local  system  is  rectangular, 
the  displacement  system  is  parallel  to  the  local  system  and  is  independent  of  the  grid  point 
location  as  indicated  in  Figure  la.  If  the  local  system  is  cylindrical,  the  displacement  compo- 
nents are  in  the  radial,  tangential  and  axial  directions  as  indicated  in  Figure  lb.  If  the  local 


system  is  spherical,  the  displacement  components  are  in  the  radial,  meridional,  and  azimuthal 


directions  as  indicated  in  Figure  1c.  Each  geometric  grid  point  may  have  a unique  displacement 
coordinate  system  associated  with  it.  The  collection  of  all  displacement  coordinate  systems  is 
known  as  the  global  coordinate  system.  All  matrices  are  formed  and  all  displacements  are  output 
in  the  global  coordinate  system.  The  symbols  Tl,  T2  and  T3  on  the  printed  output  indicate  trans- 
lations in  the  1,  2 and  3-directions,  respectively,  for  each  grid  point.  The  symbols  Rl,  R2  and  R3 
indicate  rotations  (in  radians)  about  the  three  axes. 


Provision  is  also  made  on  the  GRID  card  to  apply  single-point  constraints  to  any  of  the  dis- 
placement components.  Any  constraints  specified  on  the  GRID  card  will  be  automatically  used  for 
all  solutions.  Constraints  specified  on  the  GRID  card  are  usually  restricted  to  those  degrees  of 
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freedom  that  will  not  be  elastically  constrained  and  hence  must  be  removed  from  the  model  in  order 
to  avoid  singularities  in  the  stiffness  matrix. 

The  GRDSET  card  is  provided  to  avoid  the  necessity  of  repeating  the  specification  of  location 
coordinate  systems,  displacement  coordinate  systems,  and  single-point  constraints,  when  all,  or 
many,  of  the  GRID  cards  have  the  same  entries  for  these  items.  When  any  of  the  three  items  are 
specified  on  the  GRDSET  card,  the  entries  are  used  to  replace  blank  fields  on  the  GRID  card  for 
these  items.  This  feature  is  useful  in  the  case  of  such  problems  as  space  trusses  where  one  wishes 
to  remove  all  of  the  rotational  degrees  of  freedom  or  in  the  case  of  plane  structures  where  one 
wishes  to  remove  all  of  the  out-of-plane  or  all  of  the  in-plane  motions. 

Scalar  points  are  defined  either  on  an  SP0INT  card  or  by  reference  on  a connection  card  for  a 
scalar  element.  SP0INT  cards  are  used  primarily  to  define  scalar  points  appearing  in  constraint 
equations,  but  to  which  no  structural  elements  are  connected.  A scalar  point  is  implicitly  defined 
if  it  is  used  as  a connection  point  for  any  scalar  element.  Special  scalar  points,  called  "extra 
points",  may  be  introduced  for  dynamic  analyses.  Extra  points  are  used  in  connection  with  transfer 
functions  and  other  forms  of  direct  matrix  input  used  in  dynamic  analyses  and  are  defined  on  EP0INT 
cards. 

GRIDS  is  a variation  of  the  GRID  card  that  is  used  to  define  a point  on  a fluid-structure 
interface  (see  Section  1.7). 

1.2.2  Grid  Point  Sequencing 

The  external  identification  numbers  used  for  grid  points  may  be  selected  in  any  manner  the 
user  desires.  However,  in  order  to  reduce  the  number  of  active  columns,  and,  hence,  to 
substantially  reduce  computing  times  when  using  the  displacement  method,  the  internal  sequencing  of 
the  grid  points  must  not  be  arbitrary.  The  best  decomposition  and  equation  solution  times  are 
obtained  if  the  grid  points  are  sequenced  in  such  a manner  as  to  create  matrices  having  small 
numbers  of  active  columns  (see  Section  2.2  of  the  Theoretical  Manual  for  a discussion  of  active 
columns  and  the  decomposition  algorithm).  The  decomposition  time  is  proportional  to  the  sum  of  the 
squares  of  the  number  of  active  columns  in  each  row  of  the  triangular  factor.  The  equation 
solution  time  (forward/backward  substitution)  is  proportional  to  the  number  of  nonzero  terms  in  the 
triangular  factor. 
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1.2. 2.1  Manual  Grid  Point  Resequencing 

°’'‘<er  t0  ,n°"  arMtrarj'  ^ »«-> ors  and  still  presorvo  sparsitv  in  the  . • , 

dacposition  factor  to  tbe  greatest  extent  possible,  provision  is  .ado  for  the  user  to  IZ  cl 
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previously  sequenced  grid  points  and  scalar  points. 

In  selecting  the  grid  point  sequencing,  it  is  not  important  to  find  the  best  sequence  rather 
•t  - »su,„y  quit,  satisfactory  to  find  a good  sequence,  and  to  avoid  bad  sequence  , ' 

,,arse — °f — — . se,„e„ce ::r;„ , 

result  in  small  T0"^  ^ Ch°1Ce’  bUt  n0t  "ecessaril*  the  best.  Also,  sequences  which 
best  A "Um  6rS  °f  COlUmnS  WUh  n0n2er°  termS  are  usua11*  90od  but  not  necessarily  the 

' SGqUenCe  3 ^ columns  will  frequently  have  a smaller  number  of 

nzero  operations  in  the  decomposition  when  significant  passive  regions  exist  within  the  active 
columns  (see  Section  2.2  of  the  Theoretical  Manual). 

Examples  of  proper  grid  point  sequencing  for  one-dimensiona,  systems  are  shown  2 

' "Pen  loops,  a consecutive  numbering  system  should  be  used  as  shown  figure  2a  This  ' 

;;;:r r reso,t  in  a aa™ band  -**•  - - - - 0.1  *1 ! 

triangular  decomposition,  Generally,  there  is  ao  improvement  in  the  accumulated  round  off  error  if 
grid  points  are  seqoenced  from  the  flexible  end  to  the  stiff  end 

Pig»l:TfdrPS'  POi"tS  " ~ " — e 2b  or  as  shown  in 

mol,  sh0:„  ,s  “ »•  - - *•  - ««  the 

which  bee  ,n1t,a"J  C0"*”in  a ™"ter  ”f  *«■  «.  band 

.1  eeome  nonsere  as  the  decomposition  proceods.  If  the  sequeheing  is  as  shown  figure 

’ P°rtl0n  0f  the  matn‘x  will  be  the  same  as  that  for  Figure  2a  Howe  th 

between  grid  points  1 and  8 will  <■  9 e 2a.  However,  the  connection 

matrix.  The  sir  • * °f  aCtiV6  C°W  °n  the  *»«■  side  of  the 

o u Ton  times  will  be  the  same  for  the  sequence  shown  in  Figure  2b  or  2c  because  the 
number  of  active  columns  in  each  sequence  is  the  same. 

Examples  of  grid  point  sequencing  for  surfaces  are  shown  in  Figure  3.  For  plain  or  curved 

surfaces  with  a pattern  of  grid  points  that  tends  to  be  rectangular  the  • 

3a  will  result  in  a h tangular,  the  sequencing  shown  in  Figure 

result  a baud  matrix  having  good  solutioo  times.  The  semibaod  win  be  proportion,,  to 
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if  ' the  number  of  grid  points  along  the  short  direction  of  the  pattern.  If  the  pattern  of  grid  points 

[V  shown  ifl  Figure  3a  is  made  into  a closed  surface  by  connecting  grid  points  1 and  17,  2 and  18, 

jb'  etc*’  a number  of  active  columns  equal  to  the  semiband  will  be  created.  If  the  number  of  grid 

points  in  the  circumferential  direction  is  greater  than  twice  the  number  in  the  axial  direction, 

£ the  sequencing  indicated  in  Figure  3a  is  a good  one.  However,  if  the  number  of  grid  points  in  the 

► a 

circumferential  direction  is  less  than  twice  the  number  in  the  axial  direction,  the  use  of 
f:  consecutive  numbering  in  the  circumferential  direction  is  more  efficient.  An  alternate  sequencing 

for  a closed  lo°P  7’s  sb°wn  in  Figure  3b,  where  the  semiband  is  proportional  to  twice  the  number  of 
[.'[  gHd  p01’nts  in  a row*  For  cylindrical  or  similar  closed  surfaces,  the  sequencing  shown  in  Figure 

3b  has  no  advantage  over  that  shown  in  Figure  3a,  as  the  total  number  of  active  columns  will  be  the 
same  in  either  case. 

• With  the  exception  of  the  central  point,  sequencing  considerations  for  the  radial  pattern 

jU-  shown  in  Figure  3c  are  similar  to  those  for  the  rectangular  patterns  shown  in  Figures  3a  and  3b. 

Fbe  central  point  must  be  sequenced  last  in  order  to  limit  the  number  of  active  columns  associated 
I with  this  P01'nt  t0  the  number  of  degrees  of  freedom  at  the  central  point.  If  the  central  point  is 

I sequenced  first,  the  number  of  active  columns  associated  with  the  central  point  will  be 

I proportional  to  the  number  of  radial  lines.  If  there  are  more  grid  points  on  a radial  line  than  on 

| a circumferential  line,  the  consecutive  numbering  should  extend  in  the  circumferential  direction 

i beginning  with  the  outermost  circumferential  ring.  In  this  case,  the  semiband  is  proportional  to 

;;  the  number  of  9rid  P01'nts  on  a Circumferential  line  and  there  will  be  no  active  columns  on  the 

.•  right  hand  side  of  the  matrix.  If  the  grid  points  form  a full  circular  pattern,  the  closure  will 

create  a number  of  active  columns  proportional  to  the  number  of  grid  points  on  a radial  line  if  the 
j 9rid  Points  are  numbered  as  shown  in  Figure  3c.  Proper  sequencing  for  a full  circular  pattern  is 

;|  similar  to  that  discussed  for  the  rectangular  arrays  shown  in  Figures  3a  and  3b  for  closed 

:*t  surfaces. 

I Sequencing  problems  for  actual  structural  models  can  frequently  be  handled  by  considering  the 

-I 

| mode1  as  consisting  of  several  substructures.  Each  substructure  is  first  numbered  in  the  most 

t efficient  manner.  The  substructures  are  then  connected  so  as  to  create  the  minimum  number  of 

< active  columns.  The  grid  points  at  the  interface  between  two  substructures  are  usually  given 

5 numbers  near  the  end  of  the  sequence  for  the  first  substructure  and  as  near  the  beginning  of  the 

i sequence  for  the  second  substructure  as  is  convenient. 
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Figure  4 shows  a good  sequence  for  the  substructure  approach.  Grid  points  1 thru  9 are 

associated  with  the  first  substructure,  and  grid  points  10  thru  30  are  associated  with  the  second 

substructure.  In  the  example,  each  of  the  substructures  was  sequenced  for  band  matrices.  However, 

other  schemes  could  also  be  considered  for  sequencing  the  individual  substructures.  Figure  5 shows 

the  nonzero  terms  in  the  triangular  factor.  The  X's  indicate  terms  which  are  nonzero  in  the 

original  matrix.  The  zeros  indicate  nonzero  terms  created  during  the  decomposition.  The  maximum 

number  of  active  columns  for  any  pivotal  row  is  only  five,  and  this  occurs  in  only  three  rows  near 

the  middle  of  the  matrix  for  the  second  substructure.  All  other  pivotal  rows  have  four  or  less 
active  columns. 

Figure  6 indicates  the  grid  point  sequencing  using  substructuring  techniques  for  a square 
model,  and  Figure  7 shows  the  nonzero  terms  in  the  triangular  factor.  If  the  square  model  were 
sequenced  for  a band  matrix,  the  number  of  nonzero  terms  in  the  triangular  factor  would  be  129, 
wfeeas  Figure  7 contains  only  102  nonzero  terms.  The  time  for  the  forward/backward  substitution 
operation  is  directly  proportional  to  the  number  of  nonzero  terms  in  the  triangular  factor. 
Consequently,  the  time  for  the  forward/backward  substitution  operation  when  the  square  array  is 
ordered  as  shown  in  Figure  7 is  only  about  80S  of  that  when  the  array  is  ordered  for  a band  matrix. 
The  number  of  multiplications  for  a decomposition  when  ordered  for  a band  is  294,  whereas  the 
number  indicated  in  Figure  7 is  only  177.  This  indicates  that  the  time  for  the  decomposition  when 
ordered  as  shown  in  Figure  6 is  only  60%  of  that  when  ordered  for  a band. 

Although  scalar  points  are  defined  only  in  vector  space,  the  pattern  of  the  connections  is 
used  in  a manner  similar  to  that  of  geometric  grid  points  for  sequencing  scalar  points  among 
themselves  or  with  geometric  grid  points.  Since  scalar  points  introduced  for  dynamic  analysis 
(extra  points)  are  defined  in  connection  with  direct  input  matrices,  the  sequencing  of  these  points 
is  determined  by  direct  reference  to  the  positions  of  the  added  terms  in  the  dynamic  matrices. 


1.2. 2. 2 Automatic  Grid  Point  Resequencing  Using  the  BANDIT  Procedure 

A user  desiring  reduced  matrix  reduction  and  equation  solution  times  can  manually  resequence 
his  grid  points  by  the  use  of  SEQGP  cards  as  per  the  guidelines  outlined  in  the  previous  section. 
However,  in  order  to  relieve  the  user  of  the  burden  of  having  to  do  so,  an  automatic  resequencing 
capability  has  been  provided  in  NASTRAN.  This  capability  involves  the  use  of  the  BANDIT  procedure 
in  NASTRAN.  (See  Reference  1 for  details  of  the  BANDIT  procedure  and  Reference  2 for  details  of 
the  manner  in  which  it  has  been  implemented  in  NASTRAN.) 
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The  BANDIT  procedure  in  automatically  invoked  in  NASTRAN  for  all  runs  (except  those  indicated 
in  Sections  1.2. 2. 2. 2 and  1.2. 2. 2. 3),  unless  specifically  suppressed  by  the  user.  (See  the 
description  of  the  BANDIT  options  in  the  next  section.)  The  result  of  the  BANDIT  operations  is  a 
set  of  SEQGP  cards  that  are  automatically  generated  by  the  program.  These  SEQGP  cards  are  added  to 
the  user-supplied  input  data  (replacing  any  SEQGP  cards  already  input,  if  so  specified)  for 
subsequent  processing  by  the  program. 

1.2. 2. 2.1  BANDIT  Options 

The  execution  of  the  BANDIT  operations  in  NASTRAN  is  controlled  by  several  parameters.  These 
parameters  can  be  specified  by  means  of  the  NASTRAN  card  and  are  fully  described  in  Section  2.1. 
All  of  these  parameters  have  default  values  selected  so  that  a user  normally  does  not  have  to 
explicitly  specify  any  of  them. 

Currently  NASTRAN  provides  two  methods  to  skip  over  the  BANDIT  operations.  First,  the  NASTRAN 
BANDIT=-1  option  can  be  used.  The  second  method  is  to  include  one  or  more  SEQGP  cards  in  the  Bulk 
Data  Deck.  In  this  second  method,  BANDIT  would  terminate  since  the  user  has  already  stated  his 
chaser  of  SEQGP  resequencing  cards.  However,  the  NASTRAN  BANDTRUN=1  option  can  be  used  to  force 
BANDIT  to  generate  new  SEQGP  cards  to  replace  the  old  SEQGP  set  already  in  the  input  Bulk  Data 
Deck.  In  all  instances  when  BANDIT  is  executed,  NASTRAN  will  issue  a page  of  summary  to  keep  the 
user  informed  of  the  basic  resequencing  computations.  The  user  may  refer  to  Reference  1 for  the 
definition  of  the  technical  terms  used. 

The  BANDIT  procedure  automatically  counts  the  number  of  grid  points  used  in  a NASTRAN  job  and 
sets  up  the  exact  array  dimensions  needed  for  its  internal  computations.  However,  if  the  user's 
structural.  model  uses  more  grid  points  in  the  connecting  elements  than  the  total  number  of  grid 
points  as  defined  on  the  GRID  cards,  BANDIT  will  issue  a fatal  message  and  terminate  the  job.  In 
the  case  where  non-active  grid  points  (that  is,  grid  points  defined  on  the  GRID  cards  but  nowhere 
used  in  the  model)  do  exist,  BANDIT  will  add  them  to  the  end  of  the  SEQGP  cards,  and  their  presence 
will  not  cause  termination  of  a job.  (If  necessary,  the  NASTRAN  HIC0RE  parameter  can  be  used  on 
the  UNIVAC  version  to  increase  the  amount  of  open  core  available  for  the  BANDIT  operations.) 

Multipoint  constraints  (MPCs)  and  rigid  elements  are  included  in  the  BANDIT  computations  only 
when  the  BANDTMPC=1  (or  2)  option  is  selected.  (The  use  of  the  dependent  grid  points  of  MPCs 
and/or  rigid  elements  is  controlled  by  the  BANDTDEP  option.)  However,  as  noted  in  Reference  1,  it 
should  be  emphasized  here  that  only  in  rare  cases  would  it  make  sense  to  let  BANDIT  process  MPCs 
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and  rigid  elements.  The  main  reasons  for  this  are  that  BANDIT  does  not  consider  individual  degree 
of  freedom  and,  in  addition,  cannot  distinguish  one  MPC  set  from  another. 


1.2. 2. 2. 2 Cases  for  Which  BANDIT  Computations  are  Skipped 

The  BANDIT  computations  in  NASTRAN  are  unconditionally  skipped  over  if  any  of  the  following 
conditions  is  satisfied: 

1.  There  are  errors  in  input  data. 

2.  The  Bulk  Data  Deck  contains  any  of  the  following  types  of  input: 

a.  Axi symmetric  (C0NEAX,  TRAPAX  or  TRIAAX)  elements 

b.  Fluid  (FLUID2,  FLUID3  or  FLUID4)  elements 

c.  DMI  (Direct  Matrix  Input)  data 

3.  It  is  a substructure  Phase  2 run. 

1.2. 2. 2. 3 BANDIT  in  Restarts 

At  the  beginning  of  a NASTRAN  job,  the  Preface  (or  Link  1)  modules  read  and  process  the 
Executive,  Case  Control  and  Bulk  Data  Decks.  The  SEQGP  cards  generated  by  BANDIT  are  added 
directly  to  the  NASTRAN  data  base  (specifically,  the  GE0M1  file)  at  a later  stage.  Since  these 
SEQGP  cards  are  not  part  of  the  original  Bulk  Data  Deck,  they  are  not  directly  written  on  to  the 
NPTP  (New  Problem  Tape)  in  a checkpoint  run  and,  therefore,  are  not  available  as  such  for  use  on 
the  0PTP  (Old  Problem  Tape)  in  a restart. 

In  the  light  of  the  above  comments,  the  following  points  about  the  use  of  BANDIT  in  NASTRAN 
restarts  should  be  noted: 

1.  BANDIT  is  automatically  skipped  if  the  restart  job  has  no  input  data  changes  with  respect  to 
the  checkpoint  job.  However,  the  previously  generated  SEQGP  cards,  if  any,  are  already 
absorbed  into  the  NASTRAN  data  base  (data  blocks  such  as  EQEXIN,  SIL,  etc.).  A message  is 
printed  to  inform  the  user  that  the  BANDIT  computations  are  not  performed.  (BANDIT  can  be 
executed  if  the  restart  job  contains  one  or  more  of  the  appropriate  BANDIT  options  on  the 
NASTRAN  card,  e.g.,  NASTRAN  BANDMTH  =2.) 

2.  BANDIT  is  executed  (except  for  the  cases  indicated  in  Section  1.2. 2. 2. 2)  if  the  restart  job 
has  input  data  changes  with  respect  to  the  checkpoint  job,  unless  specifically  suppressed 

by  the  user.  (The  BANDIT  = -1  option  on  the  NASTRAN  card  can  be  used  to  stop  BANDIT  execution 
unconditionally.) 

1.2.3  Grid  Point  Properties 

Some  of  the  characteristics  of  the  structural  model  are  introduced  as  properties  of  grid 
points,  rather  than  as  properties  of  structural  elements.  Any  of  the  various  forms  of  direct 
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matrix  input  am  considered  as  describing  the  structural  model  in  terns  of  properties  of  grid 
points. 

Thermal  fields  are  defined  by  speeifying  the  temperatures  at  grid  points.  The  TEMP  card  is 

used  to  specif,  the  temperature  at  grid  points  for  use  in  connection  with  thermal  loading  and 

temperature-dependent  material  properties.  The  TEMPO  card  is  used  to  specif,  a default 

temperature,  in  order  to  avoid  a large  number  of  duplicate  entries  on  a TEMP  card  when  the 

temperature  is  uniform  over  a large  portion  of  the  structure.  The  TEMPAX  card  is  used  for  conical 
shell  problems. 

Mass  properties  may  be  input  as  properties  of  grid  points  by  using  the  concentrated  mass 
element  (see  Section  5.5  of  the  Theoretical  Manual).  The  CMM1  card  is  used  to  define  a 6x6  matrix 
of  mass  coefficients  at  a geometric  grid  point  in  an,  selected  coordinate  system.  The  CSKM2  card 
is  used  to  define  a concentrated  mass  at  a geometric  grid  point  in  terns  of  its  mass,  the  three 
coordinates  of  its  center  of  gravity,  the  three  moments  of  inertia  about  its  center  of  gravity,  and 
ns  three  products  of  inertia,  referred  to  any  selected  coordinate  system. 

In  dynamic  analysis,  mass,  damping  and  stiffness  properties  may  be  provided,  in  part  or 
entirely,  as  properties  of  grid  points  through  the  use  of  direct  input  matrices.  The  DMIG  card  is 
used  to  define  direct  input  matrices  for  use  in  dynamic  analysis.  These  matrices  may  be  associated 
with  components  of  geometric  grid  points,  scalar  points,  or  extra  points  introduced  for  dynamic 
analysis.  The  TF  card  is  used  to  define  transfer  functions  that  are  internally  converted  to  direct 
matrix  input.  The  DMI«  card  is  an  alternate  fora,  of  direct  matrix  input  that  is  used  for 
hydroelastic  problems  (see  Section  1.7). 
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Figure  3.  Grid  point  sequencing  for  surfaces 
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Figure  5.  Matrix  for  substructure  example 


1-2-14  (09/30/83) 

V 


nr-nm-T-rnm-u  -nt—ri-n  ■ n -r  i i i i Tr 


STRUCTURAL  MODELING 


X X 

X 0 x 

X X 
X 

XXX 
X 0 X 
X X 
X 

XXX 
X 0 x 
X X 
X 


X 

X 0 
0 X 0 X 


X 

0 X 

oxo 


X X X 
X 0 X 
XXX 
X 0 X 
X X 0 
X 0 
X 


X 

0 


0 

0 

X 0 
X 0 
X 


(Symmetric) 


Figure  7.  Matrix  for  square  model  example 
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1.3  STRUCTURAL  ELEMENTS 
1.3.1  Element  Definition 

Structural  elements  are  defined  on  connection  cards  that  identify  the  grid  points  to  which 
the  elements  are  connected.  The  mnemonics  for  all  such  cards  have  a prefix  of  the  letter  "C", 
followed  by  an  indication  of  the  type  of  element,  such  as  CBAR  and  CR0D.  The  order  of  the  grid 
point  identification  defines  the  positive  direction  of  the  axis  of  a one-dimensional  element  and 
the  positive  surface  of  a plate  element.  The  connection  cards  include  additional  orientation 
information  when  required.  Except  for  the  simplest  elements,  each  connection  card  references  a 
property  definition  card.  If  many  elements  have  the  same  properties,  this  system  of  referencing 
eliminates  a large  number  of  duplicate  entries. 

The  property  definition  cards  define  geometric  properties  such  as  thicknesses,  cross-section- 
al areas,  and  moments  of  inertia.  The  mnemonics  for  all  such  cards  have  a prefix  of  the  letter 
“P11,  followed  by  some,  or  all  of  the  characters  used  on  the  associated  connection  card,  such  as 
PBAR  and  PR0D.  Other  included  items  are  the  nonstructural  mass  and  the  location  of  points  where 
stresses  will  be  calculated.  Except  for  the  simplest  elements,  each  property  definition  card  will 
reference  a material  property  card. 

In  seme  cases,  the  same  finite  element  can  be  defined  by  using  different  bulk  data  cards. 
These  alternate  cards  have  been  provided  for  user  convenience.  In  the  case  of  a rod  element,  the 
normal  definition  is  accomplished  with  a connection  card  (CR0D)  which  references  a property  card 
(PR0D).  However,  an  alternate  definition  uses  a C0NR0D  card  which  combines  connection  and  pro- 
perty information  on  a single  card.  This  is  more  convenient  if  a large  number  of  rod  elements  all 
have  different  properties. 

In  the  case  of  plate  elements,  a different  property  card  is  provided  for  each  type  of  ele- 
ment, such  as  membrane  or  sandwich  plates.  Thus,  each  property  card  contains  only  the  information 
required  for  a single  type  of  plate  element,  and  in  most  cases,  a single  card  has  sufficient  space 
for  all  of  the  property  information.  In  order  to  maintain  uniformity  in  the  relationship  between 
connection  cards  and  property  cards,  a number  of  connection  card  types  contain  the  same  informa- 
tion, such  as  the  connection  cards  for  the  various  types  of  triangular  elements.  Also,  the  pro- 
perty cards  for  triangular  and  quadrilateral  elements  of  the  same  type  contain  the  same  informa- 
ti  on . 
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The  material  property  definition  cards  are  used  to  define  the  properties  for  each  of  the 
materials  used  in  the  structural  model.  The  MAT1  card  is  .used  to  define  the  properties  for  iso- 
tropic materials.  The  MAT!  card  may  be  referenced  by  any  of  the  structural  elements.  The  MATS1 
card  specifies  table  references  for  isotropic  material  properties  that  are  stress  dependent. 

The  TABLES!  card  defines  a tabular  stress-strain  function  for  use  in  Piecewise  Linear  Analysis. 

The  MATT1  card  specifies  table  references  for  isotropic  material  properties  that  are  temperature 
dependent.  The  TABLEM1 , TABLEM2,  TABLEM3,  and  TABLEM4  cards  define  four  different  types  of 
tabular  functions  for  use  in  generating  temperature-dependent  material  properties. 

The  MAT2  card  is  used  to  define  the  properties  for  anisotropic  materials.  The  MAT2  card 
may  only  be  referenced  by  triangular  or  quadrilateral  membrane  and  bending  elements.  The  MAT2 
card  specifies  the  relationship  between  the  inplane  stresses  and  strains.  The  material  is  assumed 
to  be  infinitely  rigid  in  transverse  shear.  The  angle  between  the  material  coordinate  system  and 
the  element  coordinate  system  is  specified  on  the  connection  cards.  The  MATT2  card  specifies  table 
references  for  anisotropic  material  properties  that  are  temperature  dependent.  This  card  may 
reference  any  of  the  TABLEM1 , TABLEM2,  TABLEM3,  or  TABLEM4  cards. 


The  MATS  card  is  used  to  define  the  properties  for  orthotropic  materials  used  in  the  modeling 
of  ax i symmetric  shells.  This  card  may  only  be  referenced  by  CTRIARG,  CTRIAAX,  CTRAPRG  CTRAPAX 

and  PT0RDRG  cards.  The  MATT3  card  specifies  table  references  for  use  in  generating  temperature- 
dependent  properties  for  this  type  of  material. 

The  GENEL  card  is  used  to  define  general  elements  whose  properties  are  defined  in  terms  of 

deflection  influence  coefficients  or  stiffness  matrices,  and  which  can  be  connected  between  an, 

number  of  grid  points.  Ono  of  the  Important  uses  of  the  general  element  is  the  representation  of 

part  of  a structure  by  means  of  experimentally  measured  data.  No  output  data  is  prepared  for  the 

general  element.  Detail  information  on  the  general  element  is  given  in  Section  5.7  of  the  Theo- 
retical  Manual. 


Dummy  elements  are  provided  in  order  to  allow  the  user  to  investigate  new  structural  elements 
with  a minimum  expenditure  of  time  and  money.  A dmmy  element  is  defined  with  a CODMi  (i  . index 
of  element  type,  1 S 1 < 9)  card  and  Its  properties  are  defined  with  the  PDUHi  card.  The  ADUM1 
card  is  used  to  define  the  items  on  the  connection  and  property  cards.  Detail  instructions  for 
coding  dumpy  element  routines  are  given  in  Section  6.8.5  of  the  Programer's  Manual. 
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1-3.2  Beam  Elements 


1.3. 2.1  Simple  Beam  or  Bar  Element 

The  simple  bea"  “■ ba" •»-*  •»  »<«,  a CBAR  card  and  properties  (constlnt  over 

he  length)  are  defined  with  . PBAR  card.  The  bar  ele,ent  includes  extension.  tension,  heeding 
two  Porpendicular  pla„es,  end  the  assoc, eted  sheens.  The  sh..n  centen  is  assnmed  to  coincide  with 
. PStic  exit.  Any  five  of  the  six  fences  at  eithen  end  of  the  e!e„ent  may  he  set  eqUa,  to  tone 

ce  in  Plane  1,  sheening  fence  Plane  2,  ax, a,  tongue,  moment  in  P,a„e  2,  and  moment  in  Plane 
, respectively.  The  stnuctunal  and  nonstnoctunal  mass  of  the  ban  are  lumped  at  the  ends  of  the 
e emen  , unless  coupled  mass  is  no, nested  with  a PARAM  C0UPMASS  card  (see  PARAM  bulk  data  c.nd) 
eoretical  aspects  of  the  ban  element  ane  tneated  in  Section  5.2  of  the  Theoretical  Manual 

The  element  coordinate  system  is  shown  in  Figure  la.  End  a is  offset  fro.  grid  point  a an 
amount  measured  by^vector  5,  and  end  b is  offset  from  grid  point  b an  amount  measured  by  vector 
»5.  The  vectors  w,  and  w„  are  measured  in  the  global  coordinates  of  the  connected  grid 
point.  The  x-ax,s  of  the  element  coordinate  system  Is  defined  by  a line  connecting  end  a to  end  b 
o e bar  element.  The  orientation  of  the  bar  element  is  described  tents  of  two  reference 
planes.  The  reference  planes  are  defined  with  the  aid  of  vector  1.  This  vector  may  be  defined 
irectly  with  three  components  in  the  global  system  at  end  a of  the  bar  or  by  a line  drawn  from  end 
to  a third  referenced  grid  point.  The  first  reference  plane  (Plane  „ is  defined  by  the  x-axis 
nd  the  vector  v.  The  second  reference  plane  (Plane  2,  is  defined  by  the  vector  cross  product 
xx  v)  and  the  x-axis.  The  subscripts  1 and  2 refer  to  forces  and  geometric  properties  associated 
th  bending  p„„es  , and  2.  respectively.  The  reference  planes  are  not  necessarily  principal 

planes.  The  coincidence  of  th.  reference  planes  and  the  principal  planes  is  indicated  by  a aero 
product  of  inert, a (!„)  on  the  PBAR  card.  If  shearing  deformations  are  included,  the  reference 
axes  and  the  principal  axes  must  coincide.  When  pin  flags  and  offsets  are  used,  the  effect  o,  the 
Pin  is  to  free  the  force  at  the  end  of  the  element  x-axis  of  the  beam,  not  at  th.  grid  point.  The 

' 'Ve  ’r'Ct’°"S  f0r  C,e“nt  f°r“!  sh°“  F(Sdfd  lb.  The  following  element  forces, 

^ real  °r  COnipleX  (dependl'n9  on  the  rigid  format),  are  output  on  request: 

1-  Bending  moments  at  both  ends  in  the  two  reference  planes. 

2.  Shears  in  the  two  reference  planes. 
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3.  Average  axial  force. 

4.  Torque  about  the  bar  axis. 

The  following  real  element  stresses  are  output  on  request: 

1.  Average  axial  stress. 

2'  mnt"S1°ial  S1tre1SS+ dje  ^indin9  at  four  Points  on  the  cross-section  at  both  ends. 
(Optional,  calculated  only  if  user  enters  stress  recovery  points  on  PBAR  card.) 

3.  Maximum  and  minimum  extensional  stresses  at  both  ends. 

4‘  Si?,?!*.0/  Sife^  in  ten?i°n  and  compression  for  the  whole  element.  (Optional, 
calculated  only  if  user  enters  stress  limits  on  MATI  card.)  K ’ 

Tensile  stresses  are  given  a positive  sign  and  compressive  stresses  a negative  sign.  Only  the 

average  axial  stress  and  the  extensional  stresses  due  to  bending  are  available  as  complex  stresses. 

The  stress  recovery  coefficients  on  the  PBAR  card  are  used  to  locate  points  on  the  cross-section 

for  stress  recovery.  The  subscript  1 is  associated  with  the  distance  of  a stress  recovery  point 

from  plane  2.  The  subscript  2 is  associated  with  the  distance  from  plane  1. 

The  use  of  the  BAR0R  card  avoids  unnecessary  repetition  of  input  when  a large  number  of  bar 

elements  either  have  the  same  property  identification  number  or  have  their  reference  axes  oriented 

in  the  same  manner.  This  card  is  used  to  define  default  values  on  the  CBAR  card  for  the  property 

identification  number  and  the  orientation  vector  for  the  reference  axes.  The  default  values  are 

used  only  when  the  corresponding  fields  on  the  CBAR  card  are  blank. 

1.3. 2. 2 Curved  Beam  or  Elbow  Element 

The  curved  beam  or  elbow  element  is  a three-dimensional  element  with  extension,  torsion  and 
bending  capabilities  and  the  associated  shears.  No  offset  of  the  elastic  axis  is  allowed  nor  are 
pin  releases  permitted  to  eliminate  the  connection  between  motions  at  the  ends  of  the  element  and 
the  adjacent  grid  points. 

The  elbow  element  was  initially  developed  to  facilitate  the  analysis  of  pipe  networks  by  using 
it  as  a curved  pipe  element.  However,  the  input  format  is  general  enough  to  allow  application  to 
beams  of  general  cross  section.  An  important  assumption  in  the  development  of  the  element  is  that 
the  radius  of  curvature  is  much  larger  than  the  cross  section  depth. 

The  element  is  defined  with  a CELB0W  card  and  its  properties  (constant  over  the  length)  are 
defined  with  a PELB0W  card.  There  are  six  degrees  of  freedom  at  each  end  of  the  element: 
translations  in  the  local  x,  y,  z directions  and  rotations  about  the  local  x,  y,  z axes.  The 
structural  and  nonstructural  mass  of  the  element  are  lumped  at  the  ends  of  the  element. 
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The  specified  properties  of  the  elbow  element  are  its  area;  its  moments  of  inertia,  1^  and 

I2  (the  product  of  inertia  is  assumed  to  be  zero);  its  torsional  constant,  J;  the  radius  of 

curvature;  the  angle  between  end-a  and  end-b;  the  factors  Kj  and  Kg  for  computing  transverse 

shear  stiffness;  the  nonstructural  mass  per  unit  length,  NSM;  the  stress  intensification  factor,  C; 

and  the  flexibility  correction  factors,  Kx,  Ky  and  K.,.  The  stress  intensification  factor  C 

is  applied  to  the  bending  stress  only.  The  flexibility  correction  factors  K , K and  K are 

x y z 

generally  greater  than  1.0  and  are  used  as  divisors  to  reduce  the  respective  moments  of  inertia. 
These  are  discussed  further  towards  the  end  of  this  section. 

The  material  properties,  obtained  by  reference  to  a materials  properties  table,  include  the 
elastic  moduli,  E and  G,  density,  p,  and  the  thermal  expansion  coefficient,  a,  determined  at  the 
average  temperature  of  the  element. 

The  plane  of  the  element  is  defined  by  two  grid  points,  A and  B,  and  a vector  v from  grid 
point  A directed  toward  the  center  of  curvature.  Plane  1 of  the  element  cross  section  lies  in  this 
plane.  Plane  2 is  normal  to  Plane  1 and  contains  the  vector  v.  The  area  moments  of  inertia,  I, 

v * 

and  Ig,  are  defined  as  for  the  BAR  element.  The  cross  product  of  inertia,  i12,  is  neglected. 
This  assumption  requires  that  at  least  one  axis  of  the  element  cross  section  be  an  axis  of 
symmetry. 

The  following  element  forces  are  output  on  request: 

- Bending  moments  at  both  ends  in  the  two  reference  planes 

- Transverse  shear  force  at  both  ends  in  the  two  reference  planes 

- Axial  force  at  both  ends 

- Torque  at  both  ends 

The  following  element  stresses  are  output  on  request: 

- Average  axial  stress  at  both  ends 

- Bending  stresses  at  four  paints  on  the  cross  section  at  both  ends.  The  points  are 
specified  by  the  user. 

- Maximum  and  minimum  extensional  stresses  at  both  ends. 

- Margins  of  safety  in  tension  and  compression  (Optional , output  only  if  user  enters  stress 
limits  on  MAT1  card) 

Stress  Intensification  Factor  and  Flexibility  Correction  Factors 

When  a plane  pipe  network,  consisting  of  both  straight  and  curved  sections,  is  analyzed  by 
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s-ple  beam  theory  as  an  indeterminate  system,  the  competed  sepport  reactions  are  greater  than 
actually  would  be  measured  in  an  experiment.  The  apparent  decrease  in  stiffness  in  such  a case  is 
due  to  an  ovaUzaticn  nf  the  pipe  the  curved  sections.  The  ovalitati.n  also  yields  a stress 
distribution  different  from  that  computed  by  simple  beam  theory. 

When  a curved  beam  or  elbow  element  is  used  as  a curved  pipe  element,  there  are  two  factors 
available  that  can  be  specified  to  account  for  the  differences  in  its  behavior  compared  to  curved 
beams.  These  are  the  stress  intensification  factor  and  the  flexibility  correction  factors. 

The  maximum  stress,  im,  in  a curved  pipe  element  is  given  by 


max 


Me 
C — 
I 


where  C is  a stress  intensification  factor, 

M = bending  moment, 
c = fibre  distance,  and 

I = Plane  (area)  moment  of  inertia  of  the  cross  section. 


In  general,  the  factor  C mentioned  above  may  be  regarded  as  a stress  correction  factor  in 
curved  beam  analysis. 

The  effect  of  the  evaluation  of  the  pipe  in  curved  sections  is  to  reduce  the  stiffness 

parameter  El  (E;  modulus  of  elasticity)  of  the  curved  pipe  to  a fictitious  value.  Thus,  for  the 
elbow  element. 


El. 

(Eli ) 1 

Ky 
El 


(Ky  > 1.0),  and 


(EI2)‘  =- — a (K  > 1.0),  and 

h 

T™  Ky  and  are  the  stiffness  correction  factors  corresponding  to  planes  1 and  2, 

respectively.  The  stiffness  correction  factor,  Kz,  corresponds  to  the  torsional  behavior  and  is 
generally  taken  to  be  1.0. 


1.3-6  (09/30/83) 


STRUCTURAL  ELEMENTS 


1.3.3  Rod  Element 

The  rod  element  is  defined  with  a CR0D  card  and  its  properties  with  a PR0D  card.  The  rod 
element  includes  extensional  and  torsional  properties.  The  C0NR0D  card  is  an  alternate  form  that 
includes  both  the  connection  and  property  information  on  a single  card.  The  tube  element  is  a 
specialized  form  that  is  assumed  to  have  a circular  cross-section.  The  tube  element  is  defined 
with  a CTUBE  card  and  its  properties  with  a PTUBE  card.  The  structural  and  nonstructural  mass  of 
the  rod  are  lumped  at  the  adjacent  grid  points  unless  coupled  mass  is  requested  with  the  PARAM 
C0UPMASS  card  (see  PARAM  bulk  data  card).  Theoretical  aspects  of  the  rod  element  are  treated  in 
Section  5.2  of  the  Theoretical  Manual). 

The  x-axis,  of  the  element  coordinate  system,  is  defined  by  a line  connecting  end  a to  end  b 
as  shown  in  Figure  2.  The  axial  force  and  torque  are  output  on  request  in  either  the  real  or 
complex  form.  The  positive  directions  for  these  forces  are  indicated  in  Figure  2.  The  following 
real  element  stresses  are  output  on  request: 

1.  Axial  stress 

2.  Torsional  stress 

3.  Margin  of  safety  for  axial  stress 

4.  Margin  of  safety  for  torsional  stress. 

Positive  directions  are  the  same  as  those  indicated  in  Figure  2 for  element  forces.  Only  the  axial 
stress  and  the  torsional  stress  are  available  as  complex  stresses. 

Another  kind  of  rod  element  is  the  viscous  damper,  that  has  extensional  and  torsional  viscous 
damping  properties  rather  than  stiffness  properties.  The  viscous  damper  element  is  defined  with  a 
CVISC  card  and  its  properties  vii th  a PVISC  card.  This  element  is  used  in  the  direct  formulation  of 
dynamic  matrices. 
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1*3.4  Shear  Panels  and  Twist  Panels 


The  sheer  panel  is  defined  with  a CSHEAR  card  and  its  properties  with  a PSHEAR  card.  A shear 
panel  is  a two-dimensional  stroctpral  element  that  resists  the  action  of  tangential  forces  applied 
to  its  edges,  hot  does  not  resist  the  action  of  nomal  forces.  The  structural  and  nonstructural 
«ss  of  the  shear  panel  are  lumped  at  the  connected  grid  points.  Details  of  the  shear  panel 
element  are  discussed  in  Section  5.3  of  the  Theoretical  Manual. 

The  element  coordinate  system  for  a shear  panel  is  shown  in  Figure  3a.  The  integers  1,  2,3, 
and  4 refer  to  the  order  of  the  connected  grid  points  on  the  CSHEAR  card.  The  element  forces  are 
output  on  request  in  either  the  real  or  complex  form.  The  positive  directions  for  these  forces 
are  indicated  in  Figure  3b.  These  forces  consist  of  the  forces  applied  to  the  element  at  the 
corners  in  the  direction  of  the  sides,  kick  forces  at  the  corners  in  a direction  normal  to  the  plane 
formed  by  the  too  adjacent  edges,  and  "shear  flows"  (force  per  unit  length)  along  the  four  edges. 

The  shear  stresses  are  calculated  at  the  corners  in  skewed  coordinates  parallel  to  the  exterior 
edges.  The  average  of  the  four  corner  stresses  and  the  maximum  stress  are  output  on  request  in 
either  the  real  or  complex  form.  A margin  of  safety  is  also  output  when  the  stresses  are  real. 

The  twist  panel  performs  the  same  function  for  bending  action  that  the  shear  panel  performs 
for  membrane  action.  The  twist  panel  is  defined  with  a C7WIST  card  and  its  properties  with  a 
PTWIST  card.  In  calculating  the  stiffness  matrix,  a twist  panel  is  assumed  to  be  solid.  For 
built-up  panels,  the  thickness  in  the  PTWIST  card  must  be  adjusted  to  give  the  correct  moment  of 
inertia  of  the  cross-section.  If  mass  calculations  are  being  made,  the  density  will  also  have  to 
be  adjusted  on  a MAT1  card.  The  element  coordinate  system  and  directions  for  positive  forces 'are 
shown  in  Figure  4.  Stress  recovery  is  similar  to  that  for  shear  panels. 

1.3.5  Plate  and  Membrane  Elements 


NASTRAN  includes  two  different  shapes  of  plate  and  membrane  elements  (triangular  and  quadri- 
lateral) and  two  different  stress  systems  (inplane  and  bending)  which  are  uncoupled.  There  are 
different  forms  of  elements  available  that  are  defined  by  connection  cards  as  follows: 

1.  Plate  (Bending)  Elements 

S5K."  baS,,:  fr™  Wh,ch  the  isndi"9  Parties  of  the  other  plate  elements  are 

b.  CTRPLT  - triangular  element  with  zero  Inplane  stiffness  and  finite  bending  stiffness. 
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c.  CTRPLT1  - a higher  order  triangular  element  with  zero  inplane  stiffness  and  finite 
bending  stiffness.  Uses  quintic  polynomial  representation  for  transverse  displace- 
ments and  bilinear  variation  for  temperature  and  thickness. 

d.  CQDPLT  - quadrilateral  element  with  zero  inplane  stiffness  and  finite  bending  stiffness. 

2.  Membrane  (Inplane}  Elements 

a.  CTRMEM  - triangular  element  with  finite  inplane  stiffness  and  zero  bending  stiffness. 

b.  CTRIM6  - triangular  element  with  finite  inplane  stiffness  and  zero  bending  stiffness. 
Uses  quadratic  polynomial  representation  for  membrane  displacements  and  bilinear  varia- 
tion for  temperature  and  thickness. 

c.  CQDMEM  - quadrilateral  element  consisting  of  four  overlapping  CTRMEM  elements. 

d.  CQDMEM!  - an  isoparametric  quadrilateral  membrane  element. 

e.  CQDMEM2  - a quadrilateral  membrane  element  consisting  of  four  nonoverlapping  CTRMEM 
elements. 

f.  CIS2D8  - a quadri parabolic  isoparametric  membrane  element.  May  be  reduced  to  a 
triangular  element  under  specified  conditions. 

3.  Plate  and  Membrane  Elements 

a.  CTRIA1  - triangular  element  with  both  inplane  and  bending  stiffness.  It  is  designed 
for  sandwich  plates  which  can  have  different  materials  referenced  for  membrane, 
bending  and  transverse  shear  properties. 

b.  CTRIA2  - triangular  element  with  both  inplane  and  bending  stiffness  that  assumes  a 
solid  homogeneous  cross-section. 

c.  CQUAD1  - quadrilateral  element  with  both  inplane  and  bending  stiffness.  It  is 
designed  for  sandwich  plates  which  can  have  different  materials  referenced  for 
membrane,  bending  and  transverse  shear  properties. 

d.  CQUAD2  - quadrilateral  element  with  both  inplane  and  bending  stiffness  that  assumes  a 
solid  homogeneous  cross-section. 

Theoretical  aspects  of  these  elements  are  treated  in  Section  5.8  of  the  Theoretical  Manual. 

The  properties  for  the  above  elements  are  defined  on  their  associated  Pxxxxxx  cards  (PTRBSC, 
PTRPLT,  etc.).  All  of  the  properties  of  the  elements  are  assumed  uniform  over  their  surfaces, 
except  for  the  CTRIM6  and  CTRPLT1  elements.  Anisotropic  material  may  be  specified  for  all  these 
elements.  Transverse  shear  flexibility  may  be  included  for  all  bending  elements  on  an  optional 
basis,  except  for  homogeneous  elements  (CTRIA2  and  CQUAD2),  where  this  effect  is  automatically 
included.  Structural  mass  is  calculated  only  for  elements  that  specify  a membrane  thickness  and  is 
based  only  on  the  membrane  thickness.  Nonstructural  mass  can  be  specified  for  all  plate  elements, 
except  the  basic  bending  triangle.  Only  lumped  mass  procedures  are  used  for  membrane  elements, 
except  for  the  CIS2D8  element.  Coupled  mass  procedures  may  be  requested  for  elements  that  include 
bending  stiffness  with  the  PARAM  C0UPMASS  card  (see  PARAM  bulk  data  card).  Differential  stiffness 
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matrices  are  generated  for  the  following  elements:  CTRMEM,  CTRIA1,  CTRIA2,  CQDMEM,  CQUAD1,  CQUAD2. 

The  following  elements  may  have  nonlinear  material  characteristics  in  Piecewise  Linear  Analysis: 
CTRMEM,  CTRIA1,  CTRIA2,  CQDMEM,  CQUAD1,  CQUAD2. 

The  element  coordinate  systems  for  the  triangular  and  quadrilateral  elements  are  shown  in 
Figure  5.  The  integers  1,  2,  3,  and  4 refer  to  the  order  of  the  connected  grid  points  on  the 
connection  cards  defining  the  elements.  A similar  connection  scheme  for  elements  with  mid-side 
grid  points  would  be  defined  by  six  or  eight  integers  on  the  connection  card.  The  angle  e is  the 
orientation  angle  for  anisotropic  materials. 

Average  values  of  element  forces  are  calculated  for  all  plate  elects  (except  the  CTRPLT1 ) 
having  a finite  bending  stiffness.  The  element  forces  for  the  CTRPLT1  are  calculated  at  the 
corners  and  centroid  of  the  element.  The  positive  directions  for  plate  element  forces  in  the 
element  coordinate  system  are  shown  in  Figure  6a.  The  following  element  forces  per  unit  of  length, 
either  real  or  complex,  are  output  on  request: 

1.  Bending  moments  on  the  x and  y faces. 

2.  Twisting  moment. 

3.  Shear  forces  on  the  x and  y faces. 


The  CQDMEM2  is  the  only  membrane  element  for  which  element  forces  are  calculated.  The 
positive  directions  for  these  forces  are  shown  in  Figure  3b,  and  the  force  output  has  the  same 
interpretation  as  the  force  output  for  the  shear  palen  discussed  previously. 


Average  values  of  the  membrane  stresses  are  calculated  for  the  triangular  and  quadrilateral 
membrane  elements,  with  the  exception  of  the  CQDMEM!  and  CTRIM6  elements.  For  the  CQDMEM1  element, 
in  which  the  stress  field  varies,  the  stresses  are  evaluated  at  the  intersection  of  diagonals  (in 
a mean  plane  if  the  element  is  warped.)  For  the  CTRIM6  element,  the  stresses  are  calculated  at  the 
corners  and  centroid  of  the  element.  The  positive  directions  for  the  membrane  stresses  are  shown 
in  Figure  6b.  The  stresses  for  the  CQDMEM2  element  are  calculated  in  the  material  coordinate 
system.  The  material  coordinate  system  is  defined  by  the  material  orientation  angle  on  the  CQDMEM2 
card.  The  stresses  for  all  other  membrane  elements  are  calculated  in  the  element  coordinate  system. 
For  the  CIS2D8  element,  the  stresses  are  computed  at  the  Gaussian  quadrature  points  and 
extrapolated  to  the  grid  points. 
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The  following  real  membrane  stresses  are  output  on  request: 

1.  Normal  stresses  in  the  x and  y directions 

2.  Shear  stress  on  the  x face  in  the  y direction 

3.  Angle  between  the  x-axis  and  the  major  principal  axis 

4.  Major  and  minor  principal  stresses 

5.  Maximum  shear  stress 

Only  the  normal  stresses  and  shearing  stress  are  available  in  the  complex  form. 

If  an  element  has  bending  stiffness,  the  average  stresses  are  calculated  on  the  two  faces 
of  the  plate  for  homogeneous  plates  and  at  two  specified  points  on  the  cross-section  for  other 
plate  elements.  The  distances  to  the  specified  points  are  given  on  the  property  cards.  The 
positive  directions  for  these  fiber  distances  are  defined  according  to  the  right-hand  sequence 
of  the  grid  points  specified  on  the  connection  card.  These  distances  are  identified  in  the  output 
and  must  be  nonzero  in  order  to  obtain  nonzero  stress  output.  The  same  stresses  are  calculated 
for  each  of  the  faces  as  are  calculated  for  membrane  elements. 

In  the  case  of  composite  plate  elements  (CTRIA1,  CTRIA2 , CQUAD1  and  CQUAD2  only),  the  stresses 
mentioned  above  can  also  be  requested  in  a material  coordinate  system  which  is  specified  on  a MAT1 
or  MAT2  card.  In  place  of  the  fibre  distances,  the  output  in  this  case  identifies  the  specified 
material  coordinate  system  as  well  as  an  output  code.  This  latter  code  is  set  to  1 or  2 according 
as  the  material  x-axis  or  the  y-axis  is  chosen  as  the  reference  axis. 

The  element  stresses  in  material  coordinate  system  computed  above  (for  CTRIA1 , CTRIA2,  CQUAD1 
and  cqUAD2  elements)  can  also  be  requested  at  the  connected  grid  points.  These  stresses  (at  grid 
points)  are  obtained  by  interpolation.  The  output  code  in  this  case  is  set  to  (10*N  + projection 
code)  where  N is  the  number  of  independent  points  used  in  the  interpolation  and  the  projection  code 
is  an  integer  which  is  set  to  1,  2 or  3 according  as  the  material  x-axis,  y-axis  or  the  z-axis  is 
normal  to  projection. 

In  the  case  of  composite  plate  elements  (CTRIA1,  CTR’A2,  CqUADl  and  CqUAD2  only),  strains  and 
curvatures  are  also  output  on  request.  The  options  available  and  the  output  formats  are  similar 
to  those  available  in  the  case  of  stresses  as  described  above. 

The  quadrilateral  elements  are  intended  for  use  when  the  surfaces  are  reasonably  flat  and 
the  geometry  is  nearly  rectangular.  For  these  conditions,  the  quadrilateral  elements  eliminate 
the  modeling  bias  associated  with  the  use  of  triangular  elements,  and  quadrilaterals  give  more 
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1-3.6  Axi symmetric  Shell  Elements 

The  properties  of  axisymnetric  shells  can  be  specified  with  either  of  two  elements,  the  conical 
shell  (C0NEAX)  or  the  toroidal  ring  (T0RDRG).  However,  these  cannot  be  used  together  in  the  same 
model.  Also  available  for  thick  shells  of  revolution  are  the  axisymmetric  solid  elements  (TRIARG, 
TRAPRG,  TRIAAX,  and  TRAPAX)  which  are  described  in  the  next  section.  Thin  shell  (TRSHL)  modeling 
is  described  in  Section  1.3.12. 

1. 3.6^1  Conical  Shell  (C0NEAX)  Element 

The  properties  of  the  conical  shell  element  are  assumed  to  be  symmetrical  with  respect  to  the 
axis  of  the  shell.  However,  the  loads  and  deflections  need  not  be  axisymmetric,  as  they  are  expand- 
ed in  Fourier  series  with  respect  to  the  aximuthal  coordinate.  Due  to  symmetry,  the  resulting  load 
and  deformation  systems  for  different  harmonic  orders  are  independent,  a fact  that  results  in  a 
large  time  saving  when  the  use  of  the  conical  shell  element  is  compared  with  an  equivalent  model 
constructed  from  plate  elements.  Theoretical  aspects  of  the  conical  shell  element  are  treated  in 
Section  5.9  of  the  Theoretical  Manual. 

The  conical  shell  element  may  be  combined  with  TRIAAX  and  TRAPAX  elements  only.  The 
existence  of  a conical  shell  problem  is  defined  by  the  AXIC  card.  This  card  also  indicates  the 
number  of  harmonics  desired  in  the  problem  formulation.  Only  a limited  number  of  bulk  data  cards 
are  allowed  when  using  conical  shell  elements.  The  list  of  allowable  cards  is  given  on  the 
AXIC  card  description  in  Section  2.4.2. 

The  geometry  of  a problem  using  the  conical  shell  element  is  described  with  RINGAX  cards 
instead  of  GRID  cards.  The  RINGAX  cards  describe  concentric  circles  about  the  basic  z-axis,  with 
their  locations  given  by  radii  and  z-coordinates  as  shown  in  Figure  7.  The  degrees  of  freedom 
defined  by  each  RINGAX  card  are  the  Fourier  coefficients  of  the  motion  with  respect  to  angular 
position  around  the  circle.  For  example  the  radial  motion,  ur,  at  any  angle,  tj>,  is  described 

by  the  equation:  N N * 

ur  M “ l ur  C0Sn<J>  + l u"  sin  n<j>  , (!) 

n=0  r n=0  r 

where  uj  and  uj*  are  the  Fourier  coefficients  of  radial  motion  for  the  n-harmonic.  For  calcula- 
tion purposes  the  series  is  limited  to  N harmonics  as  defined  by  the  AXIC  card.  The  first  sum  in 
the  above  equation  describes  symmetric  motion  with  respect  to  the  $ = 0 plane.  The  second  sum 
with  the  "starred"  (*)  superscripts  describes  the  antisymmetric  motion.  Thus  each  RINGAX  data 
card  will  produce  six  times  (N+l)  degrees  of  freedom  for  each  series. 
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The  selection  of  symmetric  or  antisymmetric  solutions  is  controlled  by  the  AXISYM  card  in  the 
Case  Control  Deck.  For  general  loading  conditions,  a combination  of  the  symmetric  and  antisymmetric 

solutions  must  be  made,  using  the  SYMC0M  card  in  the  Case  Control  Deck  (Section  2.3  of  the  User's 
Manual ). 

Since  the  user  is  rarely  interested  in  applying  his  loads  in  terns  of  Fourier  harmonics  and 
interpreting  his  data  by  manually  performing  the  above  summations,  NASTRAN  is  provided  with  special 
cards  which  automatically  perform  these  operations.  The  P0INTAX  card  is  used  like  a GRID  card  to 
define  physical  points  on  the  structure  for  loading  and  output.  Sections  of  the  circle  may  be  de- 
fined by  a SECTAX  card  which  defines  a sector  with  two  angles  and  a referenced  RINGAX  card.  The 
P0INTAX  and  SECTAX  cards  define  six  degrees  of  freedom  each.  The  implied  coordinate  system  for  these 
points  is  a cylindrical  system  (r,  <|>,  z)  and  their  applied  loads  must  be  described  in  this  coordi- 
nate system.  Since  the  displacements  of  these  points  are  dependent  on  the  harmonic  motions,  they 
may  not  be  constrained  in  any  manner. 

The  conical  shell  element  is  connected  to  two  RINGAX  points  with  a CC0NEAX  card.  The  proper- 
ties of  the  conical  shell  element  are  described  on  the  PC0NEAX  card.  The  RINGAX  points  must  be 
placed  on  the  neutral  surface  of  the  element  and  the  points  for  stress  calculation  must  be  given 
on  the  PC0NEAX  card  relative  to  the  neutral  surface.  Up  to  fourteen  angular  positions  around  the 
element  may  be  specified  for  stress  and  force  output.  These  values  will  be  calculated  midway 
between  the  two  connected  rings. 

The  structure  defined  with  RINGAX  and  CC0NEAX  cards  must  be  constrained  in  a special  manner. 

All  harmonics  may  be  constrained  for  a particular  degree  of  freedom  on  a ring  by  using  permanent 
single-point  constraints  on  the  RINGAX  cards.  Specified  harmonics  of  each  degree  of  freedom  on  a 
ring  may  be  constrained  with  a SPCAX  card.  This  card  is  the  same  as  the  SPC  card  except  that  a 
harmonic  must  be  specified.  The  MPCAX,  0MITAX,  and  SUPAX  data  cards  correspond  the  the  MPC,  0MIT, 
and  SUP0RT  data  except  that  harmonics  must  be  specified.  SPCADD  and  MPCADD  cards  may  be  used  to 
combine  constraint  sets  in  the  usual  manner. 

The  stiffness  matrix  includes  five  degrees  of  freedom  per  grid  circle  per  harmonic  when  trans- 
verse shear  flexibility  is  included.  Since  the  rotation  about  the  normal  to  the  surface  is  not 
included,  either  the  fourth  or  the  sixth  degree  of  freedom  (depending  upon  the  situation)  must  be 
constrained  to  zero  when  the  angle  between  the  meridional  generators  of  two  adjacent  elements  is 
zero.  When  the  transverse  shear  flexibility  is  not  included,  only  four  independent  degrees  of 
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freedom  are  used  and  the  fourth  and  sixth  degrees  of  freedom  must  be  constrained  to  zero  for  all 
rings.  These  constraints  can  be  conveniently  specified  on  the  RINGAX  card. 

The  conical  shell  structure  may  be  loaded  in  various  ways.  Concentrated  forces  may  be  des- 
cribed by  F0RCE  and  M0MENT  cards  applied  to  P0INTAX  points.  Pressure  loads  may  be  input  in  the 
PRESAX  data  card  which  defines  an  area  bounded  by  two  rings  and  two  angles.  Temperature  fields 
are  described  by  a paired  list  of  angles  and  temperatures  around  a ring  as  required  by  the  TEMPAX 
card.  Direct  loads  on  the  harmonics  of  a RINGAX  point  are  given  by  the  FORCEAX  and  M0MAX  card. 

Since  the  implied  coordinate  system  is  cylindrical,  the  loads  are  given  in  the  r,  <t>  and  z directions. 
The  value  of  a harmonic  load  Fp  is  the  total  load  on  the  whole  ring  of  radius  r.  If  a sinusoidal 
load  per  unit  length  of  maximum  value  an  is  given,  the  value  on  the  F0RCEAX  card  must  be 

Fn  = 2”  ra„  n = 0 , {2) 


Displacements  of  rings  and  forces  in  conical  shell  elements  can  be  requested  in  two  ways: 

1.  The  harmonic  coefficients  of  displacements  on  a ring  or  forces  in  a conical  element. 

2.  The  displacements  at  specified  points  or  the  average  value  over  a specified  sector  of  a 
sectors Uf  TlScIl  elemlJtmBnt  at  Specified  aziiraiths  °<*  average  values  over  specified 


Harmonic  output  is  requested  by  ring  number  for  displacements  and  conical  shell  element  number  for 
element  forces.  The  number  of  harmonics  that  will  be  output  for  any  request  is  a constant  for  any 

single  execution.  This  number  is  controlled  by  the  HARM0NICS  card  in  the  Case  Control  Deck  (see 
Section  2.3). 


The  following  element  forces  per  unit  of  width  are  output  either  as  harmonic  coefficients 
or  at  specified  locations  on  request: 

1.  Bending  moments  on  the  u and  v faces 

2.  Twisting  moments 

3.  Shearing  forces  on  the  u and  v faces 

The  following  element  stresses  are  calculated  at  two  specified  points  on  the  cross-section  of  the 
element  and  output  either  as  harmonic  coefficients  or  at  specified  locations  on  request: 

1.  Normal  stresses  in  u and  v directions 

2.  Shearing  stress  on  the  u face  in  the  v direction 
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3.  Angle  between  the  n-axis  and  the  „Jor  pr)nc)pa,  Mjs 

4.  Major  and  minor  principal  stresses 

5.  Maximum  shear  stress 

The  manner  in  which  the  data  cards  for  the  CflNPAy  i * , 

TRIAAX  elements)  are  processed  is  described  in  Section  l.JI  ^ ^ ^ 

1.3. 6. 2 Toroidal  Ring  (T0RDRG)  Element 

-- 8 8-  ™ — 
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iae  with  the  element  coordinate  axes. 

o,  t ew  ••  ~ * «» *,  ea, 

are:  • " ^ The  Agrees  of  freedom  in  the  implicit  coordinate  system 

1.  u - radial  displacement 

2.  Not  defined  for  toroidal  element  (must  be  constrained) 

3-  W - axial  displacement 

4.  w = slope  in  E-di  recti  on 


5,  u1 


3u  . . . 

strain  m E-direction 


c _ 9zw 

w “ a|2-  curvature  in  zE-plane 

‘ " * " in  the  bKiC  • - — can  be  expressed  In  other 

r rr syste,s  if  des,red-  ^ ae  »•  - «■  « *. 

element  coordinate  system. 

The  toroidal  ring  element  connectivity  is  defined  with  a CT0RDRG  card  anH  •, 

a PT0RDRG  card  and,  in  the  limit  this  i , , 0 ltS  pr°pertl'es  with 

_ . imit3  thlS  element  faecom«  ■ cap  element  (see  Section  5 10  0f  fhp 

Theoretical  Manna,).  The  Integer,  1 and  2 on  Hgnre  8 rarer  to  the  d 

points  on  the  CT«G  card.  The  grid  points  the  r-5  plane  l LV  9rid 

syateM  and  they  most  to  the  right  of  the  axis  of  s„etr.  The  ^ 

«re  the  angles  of  corratnre  and  are  def  d °>  ""d  “2  ’'n  F,s“re  8 

aS  thC  a"8,e  meas“re1  in  degrees  from  the  axis  of 
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s«ry  to  a line  which  is  perpendicular  to  the  tangent  to  the  surface  at  grid  points  1 and  2 
respectively.  For  conic  rings  a,  . «2  and  for  cylindrical  rings  a,  - «2  = 90  degrees.  Toroidal 

elements  may  be  connected  to  form  closed  figures  in  the  r-5  plane,  but  slope  discontinuities  are 
not  permitted  at  connection  points. 

The  following  forces,  evaluated  at  each  end  of  the  toroidal  element,  are  output  on  request: 

1.  Radial  force 

2.  Axial  force 

3.  Meridional  moment 

4.  A generalized  force  which  corresponds  to  the  w'  degree  of  freedom. 

5.  A generalized  force  which  corresponds  to  the  w"  degree  of  freedom. 

The  first  three  forces  are  referenced  to  the  global  coordinate  system  and  the  two  generalized 
forces  are  referenced  to  the  element  coordinate  system.  For  a definition  of  the  generalized  forces 
see  Section  5.10  of  the  Theoretical  Manual. 

The  following  stresses,  evaluated  at  both  ends  and  the  midspan  of  each  element,  are  output 
on  request: 

1.  Tangential  membrane  stress  (Force  per  unit  length) 

2.  Circumferential  membrane  stress  (Force  per  unit  length) 

3.  Tangential  bending  stress  (Moment  per  unit  length) 

4-  Circumferential  bending  stress  (Moment  per  unit  length) 

5.  Shearing  stress  (Force  per  unit  length) 

The  positive  directions  for  these  stresses  are  indicated  in  Figure  9. 

1-3-7  Axi symmetric  Solid  Elements 

Two  sets  of  elements  are  provided  for  representing  thick  axisymmetric  shell  and/or  solid 
structures  (see  Section  5.11  of  the  Theoretical  Manual).  The  first  set,  the  triangular  ring 
TRIARG  and  trapezoidal  ring  TRAPRG,  is  restricted  to  axisymmetric  applied  loadings  only.  The 
second  set  is  not  restricted  to  axisymmetric  loadings  and,  like  the  conical  shell  element,  their 
displacements  and  loads  are  represented  by  coefficients  of  a Fourier  series  about  the  circumference. 
These  elements,  the  TRIAAX  and  the  TRAPAX,  also  define  a triangular  and  a trapezoidal  cross  section 
respectively.  The  elements  of  one  set  may  not  be  used  together  with  elements  of  the  other  set  nor 

with  any  other  elements  except  the  combination  of  TRIAAX  and  TRAPAX  elements  with  the  conical  shell 
element  (C0NEAX). 
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1.3. 7.1  TRIARG  and  TRAPRG  Elements 

The  triangular  and  trapezoidal  ring  elements  may  be  used  for  modeling  axi symmetric  thick- 
walled  structures  of  arbitrary  profile.  In  the  limiting  case  only  the  TRAPRG  element  may  become 
a solid  core  element. 

The  coordinate  systems  for  the  triangular  and  trapezoidal  ring  elements  are  shown  in  Figures 
10  and  11,  respectively.  The  cylindrical  system  is  implied  by  the  use  of  these  ring  elements. 
Hence,  no  explicit  definition  of  the  basic  cylindrical  coordinate  system  is  required.  Cylindrical 
anisotropy  is  optional  for  the  material  properties  in  the  ring  elements.  Orientation  of  the 
orthotropic  axes  in  the  (r,z)  plane  is  specified  by  the  angle  0.  The  deformation  behavior  of  the 
elements  is  described  in  terms  of  the  translations  in  the  r and  z directions  at  each  of  the 
connected  grid  points.  All  other  degrees  of  freedom  must  be  constrained. 

The  triangular  ring  element  is  defined  with  a CTRIARG  card.  No  property  card  is  used  for  this 
element.  The  material  property  reference  is  given  on  the  connection  card.  The  integers  1,  2 and  3 
in  Figure  10  refer  to  the  order  of  the  connected  grid  points  on  the  CTRIARG  card.  This  order  must 
be  counter-clockwise  around  the  element.  The  grid  points  must  lie  in  the  r-z  plane  of  the  basic 
cylindrical  coordinate  system,  and  they  must  lie  to  the  right  of  the  axis  of  symmetry. 

The  radial  aifd  axial  forces  a„t  each  connected  grid  point  are  output  on  request.  The  positive 
directions  for  these  forces  are  shown  in  Figure  10.  These  are  apparent  element  forces  and  they 
include  any  equivalent  thermal  loads.  The  stresses  at  the  centroid  of  an  element  are  output  on 
request.  The  available  quantities  are  the  normal  stresses  in  the  radial,  circumferential  and  axial 
directions,  and  the  shear  stress  on  the  radial  face  in  the  axial  direction.  Positive  stresses  are 
in  the  positive  direction  on  the  positive  face. 

The  trapezoidal  ring  element  is  defined  wiih  a CTRAPRG  card  in  a manner  similar  to  that  for  a 
triangular  element.  This  element  is  similar  to  the  triangular  ring  element.  This  element  has  the 
additional  restriction  that  the  element  numbering  must^egin  at  the  lower  left  hand  corner  of  the 
element.  Also,  the  parallel  faces  of  the  trapezoid  must  be  perpendicular  to  the  axis  of  symmetry 
(see  Figure  11).  This  element  can  be  used  in  the  limiting  case  where  the  r coordinates  associated 
with  grid  points  1 and  4 are  zero.  In  this  special  case  the  element  is  referred  to  as  a core 
element. 

The  forces  at  the  four  connected  grid  points  are  provided  on  request  in  a manner  similar  to 
that  for  a triangular  element.  In  addition  to  providing  the  stresses  at  the  four  connected  grid 
points  of  the  trapezoid,  similar  stresses  are  provided  at  a point  of  average  radius  and  average 
z-distance  from  the  four  points. 
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1.3. 7, 2 TRIAAX  and  TRAPAX  Elements 

The  two  solid  of  revolution  elements  which  are  provided  for  representing  nonaxi symmetric 
loadings  on  axisymmetric  structures  with  thick  or  solid  cross  sections  are  the  TRIAAX  and  TRAPAX 
elements.  These  define  a triangle  and  a trapezoidal  cross  section  of  the  structure.  They  are 
functionally  similar  to  the  conical  shell  element  (see  Section  1.3.6)  and  physically  similar  to  the 
TRAPRG  and  TRIARG  axisymmetric  ring  elements  described  above  (see  Figures  10  and  11). 

The  elements  are  connected  to  RINGAX  points  which  define  displacement  degrees  of  freedom 


represented  by  coefficients  of  a Fourier  senes  about  the  circumference.  Due  to  symmetry,  the 
resulting  load  and  deformation  systems  for  the  different  harmonic  orders  are  uncoupled,  resulting 
in  large  time  savings  compared  to  a general  three-dimensional  model.  Theoretical  aspects  of  the 
solid  of  revolution  elements  are  treated  in  Section  5.11  of  the  Theoretical  Manual.  Definitions  of 
the  Fourier  series  representation  of  the  structural  displacements  and  loads  are  given  in  Section 
5.9  of  the  Theoretical  Manual.  As  in  the  conical  shell  formulation,  no  other  element  types  may  be 
combined  with  these  elements. 

The  following  special  case  control  cards,  used  also  with  the  conical  shell  problem,  are  used 
with  the  solid  of  revolution  elements: 

AXISYM  - Defines  whether  the  cosine  series,  sine  series  or  combination  of  displacements 
are  to  be  calculated. 

HARM0NICS  - Limits  the  output  to  ali  harmonics  up  to  and  including  the  nth  harmonic, 
default  is  0. 

The  geometry  of  a problem  using  these  elements  is  defined  by  the  RINGAX  cards.  The  harmonic 
limit  in  the  Fourier  expansion  is  defined  by  the  required  AXIC  card.  The  RINGAX  card  does  not 
allow  a zero  radius.  However,  a small  "hole11  may  be  defined  around  the  axis  of  revolution.  To 
avoid  inaccuracies,  a warning  is  issued  for  each  element  whose  inner  radius  is  less  than  one-tenth 
its  outer  radius.  Property  cards  PTRAPAX  and  PTRIAAX  are  used  to  identify  the  material  and  the 
circumferential  locations  for  stress  output.  The  material  type  is  limited  to  MAT1  and  MAT3 
definitions.  The  following  bulk  data  cards,  also  used  with  the  conical  shell  elements,  are 
available  with  the  solid  of  revolution  elements: 

AXIC  - Defines  limit  of  displacement  Fourier  series. 

SPCAX  - Defines  single  point  constraints  and  enforced  displacements  on  specified  degrees 

of  freedom. 

- Defines  multipoint  constraints  connecting  specified  degrees  of  freedom. 


MPCAX 
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0MITAX 

SUPAX 

P0INTAX 

SECTAX 

F0RCE 


Defines  degrees  of  freedom  to  be  removed  by  structural  partitioning. 

Defines  free-bndy  support  points. 

Defines  circumferential  location  on  a RINGAX  station  for  applied  loading  and/or 
output. 

Defines  a circumferential  sector  on  a RINGAX  station  for  distributed  applied 
forces . 

Defines  a concentrated  force  at  a P0INTAX  or  load  per  length  at  a SECTAX  location 
on  the  structure. 


F0RCEAX  - Defines  a generalized  force  directly  on  a specified  harmonic  of  a RINGAX  station. 

PRESAX  - Defines  a pressure  load. 

TEMPAX  - Defines  a temperature  distribution  at  a RINGAX  point  for  thermal  loading  and 

temperature-dependent  matrices. 

The  implied  coordinate  system  for  the  solid  of  revolution  elements  is  a cylindrical  coordinate 
system  (r,  z).  The  rotational  degrees  of  freedom  {components  4,  5 and  6)  must  be  constrained. 

The  output  quantities  for  the  RINGAX  points  are  the  displacement  coefficients  for  each 
harmonic.  The  output  for  the  P0INTAX  degrees  of  freedom  are  the  sum  of  the  harmonics  giving  the 
physical  displacements  at  the  point  while  the  output  for  the  SECTAX  points  are  the  average 
displacements  over  the  circumferential  sector.  These  quantities  are  available  only  in  S0RT1 
format. 


The  stress  output  for  these  elements  is  similar  to  that  for  the  TRIARG  and  TRAPRG  elements 
described  above.  However,  since  the  stresses  vary  around  the  circumference,  each  element  output 
includes  the  Fourier  coefficients  of  stress  for  each  harmonic  followed  by  the  stresses  at  the 
angular  locations  specified  on  the  property  card.  Stresses  are  calculated  at  the  centroid  of  the 
cross  section  on  the  TRIAAX  element.  Stresses  are  calculated  at  the  four  corners  as  well  as  at  a 
fifth  grid  point"  on  the  TRAPAX  element,  which  is  located  an  average  radius  and  average  length 
from  the  four  corner  points. 


1.3. 7.3  Data  Processing  for  the  C0NEAX , TRAPAX  and  TRIAAX  Axisymmetric  Elements 

The  data  cards  submitted  by  the  user  for  the  C0NEAX,  TRAPAX  and  TRIAAX  axisymmetric  elements 
are  processed  by  the  NASTRAN  Preface  to  produce  equivalent  grid  point,  element  connection, 
constraint  and  load  data  card  images.  Each  specified  harmonic,  n,  of  the  Fourier  series  solution 
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produces  a complete  set  of  these  special  data  card  images.  In  order  to  retain  unique  internal 

identification  numbers  for  each  harmonic,  the  user  (or  external)  identification  numbers  are  encoded 
by  the  following  algorithms. 

RINGAX  Cards 

NASTRAN  (or  internal)  grid  ID  = User  (or  external)  ring  ID 

+ 1,000,000  x n 

= lj  2’  3 where  N = highest  harmonic  defined  on  the  AXIC  card) 

C0NEAX,  TRAPAX  and  TRIAAX  Connection  Cards 

NASTRAN  (or  internal)  element  ID  = User  (or  external)  element  ID  x 1,000  + n 
(n  = 1»  2,  3 N) 

The  exact  manner  in  which  the  above  data  cards  as  well  as  other  data  cards  for  these  elements 

are  processed  by  the  NASTRAN  Preface  is  fully  described  in  Section  4.6.7  of  the  Programmer’s 
Manual . 

The  user  should  use  the  NASTRAN  (or  internal)  identification  numbers  (and  not  the  user  or 
external  identification  numbers)  in  specifying  the  data  for  plotting  purposes.  (See,  for  instance, 
the  description  of  the  SET  card  in  Section  4. 2. 2. 4.) 
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1-3.8  Scalar  Elements 


Scalar  elements  are  connected  between  pairs  of  degrees  of  freedom  (at  either  scalar  or 
geometric  grid  points)  or  between  one  degree  of  freedom  and  ground.  Scalar  elements  are  avail- 
able as  springs,  masses  and  viscous  dampers.  Scalar  spring  elements  are  useful  for  representing 
elastic  properties  that  cannot  be  conveniently  modeled  with  the  usual  metric  structural  elements. 
Scalar  masses  are  useful  for  the  selective  representation  of  inertia  prooerties,  such  as  occurs 
when  a concentrated  mass  is  effectively  isolated  for  motion  in  one  direction  only.  The  scalar 
damper  is  used  to  provide  viscous  damping  between  too  selected  degrees  of  freer' jm  or  between  one 
degree  of  freedom  and  ground.  It  is  possible,  using  only  scalar  elements  and  constraints,  to  con- 
struct  a model  for  the  linear  behavior  of  any  structure.  However  it  is  expecter,  that  these  ele- 
ments will  be  used  only  when  the  usual  metric  elements  are  not  satisfactory.  Scalar  elements  are 
useful  for  modeling  part  of  a structure  with  its  vibration  modes  or  when  trying  to  consider 
electrical  or  heat  transfer  properties  as  part  of  an  overall  structural  analysis.  The  reader  is 

referred  to  Sections  5.5  and  5.6  of  the  Theoretical  Manual  for  further  discussions  on  the  use  of 
scalar  elements. 


The  most  general  definition  of  a scalar  spring  is  given  with  a CELAS1  card.  The  associated 

properties  are  given  on  the  PELAS  card.  The  properties  include  the  magnitude  of  the  elastic 

spring,  a damping  coefficient,  and  a stress  coefficient  to  be  used  in  stress  recovery.  The  CELAS2 

defines  a scalar  spring  without  reference  to  a property  card.  The  CELAS3  card  defines  a scalar 

spring  that  is  connected  only  to  scalar  points  and  the  properties  are  given  on  a PELAS  card.  The 

CELAS4  card  defines  a scalar  spring  that  is  connected  only  to  scalar  points  and  without  reference 

to  a property  card.  No  damping  coefficient  or  stress  coefficient  is  available  with  the  CELAS4 
card. 


Scalar  elements  may  be  connected  to  ground  without  the  use  of  constraint  cards.  Grounded 
connections  are  indicated  on  the  connection  card  by  leaving  the  appropriate  scalar  identification 

number  blank.  Since  the  values  for  scalar  elements  are  not  functions  of  material  properties,  no 
references  to  such  cards  are  needed. 

The  cornu  C0AMP2,  C0ANP3  and  CDAMP4  cards  define  scalar  d.„pers  In  a manner  similar  to  the 
scalar  spring  definitions.  The  associated  PDAMP  card  contains  only  a value  for  the  scalar  damper. 
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1-3.9  Mass 


Inertia  properties  are  specified  directly  as  mass  elements  attached  to  grid  points  and  indirectly 
as  the  properties  of  matrix  structural  elements.  In  addition,  dynamic  analysis  mass  matrix 
coefficients  may  be  specified  that  are  directly  referred  to  the  global  coordinate  system.  Some 
portions  of  the  mass  matrix  are  generated  automatically  while  other  portions  are  not.  Mass  data 
may  be  assembled  according  to  two  different  kinds  of  relationships:  lumped  mass  assumptions  or 
coupled  mass  considerations.  Additional  information  on  treatment  of  inertia  properties  is  given 
in  Section  5.5  of  the  Theoretical  Manual. 

1.3. 9.1  Lumped  Mass 

The  partitions  of  the  lumped  mass  matrix  are  explained  in  Section  5.5.3  of  the  Theoretical 
Manual,  but  to  aid  the  user  the  form  is  repeated  here  in  Equation  1. 
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The  only  portion  of  the  lumped  mass  matrix  that  is  automatically  generated  is  the  scalar 
partition.  This  implies  that  no  first  moment  and  second  moment  terms  for  the  lumped  mass  matrix 
are  automatically  generated.  In  this  context,  automatic  generation  means  the  calculation  of  the  mass 
from  the  structural  elements  that  are  connected  to  a given  grid  point,  solely  from  the  information 
provided  on  the  element  connection  and  property  card.  All  of  the  metric  structural  elements  (rods,  bars, 
shear  panels,  twist  panels,  plates,  and  shell  elements)  may  have  uniformly  distributed  structural 
and  nonstructural  mass.  Structural  mass  is  calculated  from  material  and  goemetric  properties.  The 
mass  is  assumed  to  be  concentrated  in  the  middle  surface  or  along  the  neutral  axis  in  the  case  of 

rods  and  bars,  so  that  rotary  inertia  effects,  including  the  torsional  inertia  of  beams,  are 
absent. 

In  the  lumped  mass  method,  the  mass  of  an  element  is  simply  divided  into  equal  portions  and 
each  portion  is  assigned  to  only  one  of  the  surrounding  grid  points.  Thus,  for  uniform  rods  and 
bars,  one-half  of  the  mass  is  placed  at  each  end;  for  uniform  triangles,  one-third  of  the  mass  is 
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placed  at  each  corner;  quadrilaterals  are  treated  as  two  pairs  of  overlapping  triangles  (see  the 
Theoretical  Manual  Sections  5.3  and  5.8).  The  lumped  mass  matrix  is  independent  of  the  elastic 
properties  of  elements.  There  are  no  other  automatic  routines  for  providing  mass  terms  for  the 
lumped  mass  approach. 

1.3. 9. 2 Coupled  Mass 

In  the  coupled  mass  approach,  properties  of  mass  pertaining  to  a single  structural  element 
include  off-diagonal  coefficients  that  couple  action  at  adjacent  grid  points.  For  further  amplifi- 
cation of  the  techniques  used  in  the  coupled  mass  approach  see  Section  5.5.3  of  the  Theoretical 
Manual.  To  invoke  the  automatic  generation  of  the  coupled  mass  matrix,  the  parameter  C0UPMASS  is 
indicated  on  the  PARAM  card.  If  selected  coupled  mass  properties  are  desired  only  for  certain 
element  types,  this  is  obtained  by  a second  parameter  call  specifying  the  element.  For  further 
details  see  the  PARAM  bulk  data  card.  When  using  C0UPMASS,  the  nonzero  terms  are  generated  in  off- 
diagonal  positions  of  the  mass  matrix  corresponding  generally  to  nonzero  terms  of  the  stiffness 
matrix.  This  implies  that  a mass  matrix  generated  by  the  coupled  mass  approach  will  generally 
have  a density  and  topology  equivalent  to  that  of  the  stiffness  matrix. 

Off-diagonal  mass  terms  may  also  be  created  during  Guyan  reduction  when  the  0MIT  or  ASET 
bulk  data  cards  are  used  to  condense  the  stiffness  and  mass  matrices.  Any  mass  associated  with 
the  omitted  degrees  of  freedom  will  be  redistributed  to  the  remaining  degrees  of  freedom  forming 
a coupled  mass  matrix.  The  use  of  multipoint  constraints  (MPC  cards)  with  mass  terms  on  the 
dependent  degrees  of  freedom  produces  a similar  effect.  The  mass  on  the  dependent  coordinate  will 
be  transformed  to  the  connected  independent  coordinates,  thereby  coupling  them  together.  Mathemat- 
ically, these  operations  and  the  element  coupled  mass  formulations  described  above  are  closely 
related. 
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1.3. 9. 3 Mass  Input 

In  many  cases  it  may  be  desired  to  add  mass  terms  to  the  structure  in  addition  to  those 
generated  by  the  structural  elements.  For  instance,  in  a lumped  mass  formulation  any  additional 
masses  involving  rotational  degrees  of  freedom  must  be  independently  calculated  and  input  manually 
via  bulk  data  cards. 

The  concentrated  mass  elements  C0NM1  and  C0NM2  may  be  used  to  add  mass  terms  directly  to  a 
single  grid  point.  The  C0NM2  element  is  used  to  specify  a rigid  body  with  mass  and  inertia 
properties  that  is  connected  to  a single  grid  point  (offsets  are  allowed).  The  C0NM1  element 
has  a more  general  input  format  to  allow  directional  mass  terms. 

The  notation  or  the  C0NM1  card  is  explicit,  that  is,  subscripting  of  each  term  spans  the 
degree  of  freedom  range  from  1 through  6.  On  the  C0NM2  card,  double  subscripting  is  used  only  for 
the  second  moment  partition.  Therefore,  the  correspondence  for  symbols  between  C0NM1  entries  and 
C0NM2  entries  for  the  second  moment  partition  is  as  follows:  1^,  Igl,  I22,  1^,  l32  and  I33  on  the 
C0NM2  card  (defined  in  Theoretical  Manual  section  5. 5. 2. 2 by  the  integrals  of  Equations  13,  14  and 
15)  correspond  to  M44,  M54,  Mg5,  M64,  HM  and  Mfi6  on  C0NM1  (M54  = -1^,  M64  = -1^  M65  = -Iyz) 
with  sign  changes  on  the  off-diagonal  terms  as  shown  in  Equation  10  of  the  referenced  section. 

The  program  multiplies  each  cross  product  of  inertia  term  from  C0NM2  user  data  by  (-1)  before 
assembling  this  data  into  the  mass  matrix,  to  make  it  correspond  to  the  requirements  of  Equation 
10. 

An  alternative  to  specifying  mass  information  for  the  lumped  mass  method  is  to  use  the  CMASSi 
and  the  PMASSi  cards.  This  allows  the  option  of  treating  mass  as  finite  elements,  one  degree  of 
freedom  at  a time.  A particularly  advantageous  feature  of  the  CMASSi  card  is  the  ability  to 
couple  mass  terms  between  grid  points  and/or  scalar  points.  When  dynamic  rigid  formats  are  used, 
the  direct  matrix  input  (DMIG)  may  be  used  to  supply  grid  point  mass  data.  When  mass  information 
is  entered  via  DMIG  cards,  it  will  remain  dormant  until  activated  by  a call  from  Case  Control  via 
the  M2PP  card. 

When  a DMAP  sequence  is  used  or  a rigid  format  is  ALTERed,  another  form  is  available  for 
presenting  mass  information  via  the  DMI  card.  The  DMI  card  is  not  recognized  as  a legitimate 
source  of  bulk  data  for  the  rigid  formats,  unless  an  ALTER  is  used. 

In  all  cases  a combination  of  mass  input  can  be  used.  For  instance,  the  translational 
inertias  can  be  generated  automatically  by  the  element  routines,  while  the  first  and  second  moment 
properties  can  be  provided  through  C0NM2  cards.  Some  elements  can  be  used  to  provide  coupled  mass 
properties  through  the  C0UPMASS  parameter,  while  other  contributions  to  the  same  grid  points  can 
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be  made  by  direct  matrix  input  through  DM1G  cards.  The  information  from  these  several  sources 
will  be  summed  in  the  formation  of  the  final  mass  matrix. 

1.3. 9. 4 Output  from  the  Grid  Point  Weight  Generator 

The  Grid  Point  Weight  Generator  (GPWG)  module  computes  the  rigid  body  mass  properties  of  an 
entire  structure  with  respect  to  a user  specified  point  and  with  respect  to  the  center  of  mass. 

Output  from  the  module  is  requested  by  a PARAM  card  in  the  Bulk  Data  Deck  which  specifies 
from  which  grid  point  mass  computations  are  to  be  referenced.  Optionally,  the  absence  of  a 
specific  grid  point  automatically  causes  the  origin  of  the  basic  coordinate  system  to  be  utilized 
as  a reference.  The  mass  properties  are  initially  defined  in  the  basic  coordinate  system. 
Subsequently,  the  mass  properties  are  transformed  to  principal  mass  axes  and  to  principal  inertia 
axes.  The  actual  printout  is  composed  of  several  elements.  These  are 

1.  Title  M0  - RIGID  B0DY  MASS  MATRIX  IN  BASIC  C00RDINATE  SYSTEM 

This  is  the  rigid  body  mass  matrix  of  the  entire  structure  in  the  basic  coordinate  system 
with  respect  to  a reference  point  chosen  by  the  analyst. 

2.  Title  S - TRANSF0RMATION  MATRIX  F0R  SCALAR  MASS  PARTITI0N 

S is  the  transformation  from  the  basic  coordinate  system  to  the  set  of  principal  axes  for  the 
3x3  scalar  mass  partition  of  the  6x6  mass  matrix.  The  principal  axes  for  just  the 
scalar  partition  are  known  as  the  principal  mass  axes. 

3.  Title  X-C.G.  Y-C.G.  Z-C.G. 

It  is  possible  in  NASTRAN  to  assemble  a structural  model  having  different  values  of  mass  in 
each  coordinate  direction  at  a grid  point.  This  can  arise  for  example  assembling  scalar  mass 
components  or  from  omitting  some  components  by  means  of  bar  element  pin  fl§gs.  Consequently 
three  distinct  mass  systems  are  assembled  one  in  each  of  the  three  directions  of  the  principal 
mass  axes  (the  S system).  This  third  tabulation  has  five  columns.  The  first  column  lists 
the  axis  direction  in  the  S coordinates.  The  second  column  lists  the  mass  associated  with  the 
appropriate  axis  direction.  The  final  three  columns  list  the  x,  y.and  z coordinate  distances 
from  the  reference  point  to  the  center  of  mass  for  each  of  the  three  mass  systems. 

4.  Title  I(S)  - INERTIAS  RELATIVE  T0  C.G. 

This  is  the  3 x 3 mass  moment  of  inertia  partition  with  respect  to  the  center  of  gravity 
referred  to  the  principal  mass  axes  (the  S system).  This  is  not  necessarily  a diagonal  matrix 
because  the  determination  of  the  S system  does  not  involve  second  moments.  The  values  of 
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inertias  at  the  center  of  gravity  are  found  from  the  values  at  the  reference  point  by 
employing  the  parallel  axes  rule. 

5.  Title  I{Q)  - PRINCIPAL  INERTIAS 

The  principal  moments  of  inertia  at  the  center  of  gravity  are  displayed  in  matrix  form  with 
reference  to  the  Q system  of  axes.  The  Q system  is  obtained  from  an  eigenvalue  analysis  of 
the  I (s ) matrix. 

6.  Title  Q - TRANSFORMATION  MATRIX  — I(Q)  = QT*I(S)*Q 

Q is  the  coordinate  transformation  between  the  S axes  and  the  Q axes. 

1.3. 9. 5 Bulk  Data  Cards  for  Mass 

A summary  chart  is  given  in  Table  1 to  help  in  the  selection  of  the  method  of  input  for  a 
given  type  of  mass  information.  Descriptions  of  individual  cards  for  the  entering  of  mass  informat- 
ion into  the  bulk  data  are  listed  here: 

1.  Element  data  from  the  combined  sources  of  C(-),  P(-),  and  MATi  cards  will  automatically 
cause  the  translational  mass  (scalar)  terms  of  the  mass  matrix  to  be  generated,  provided 
a density  value  and/or  a nonstructural  density  factor  is  entered. 

2.  The  MASSi  cards  define  scalar  masses.  CMASSi  cards  define  connections  between  a pair  of 
degrees  of  freedom  (at  either  scalar  or  geometric  grid  points)  or  between  one  degree  of 
freedom  and  ground.  Thus,  fj  = m(xj  - x2)  where  x2  may  be  absent.  The  CMASSI  cards 

(i  = 1 through  4)  are  necessary  whenever  scalar  points  are  used.  PMASSi  cards  define 
mass  property  magnitudes.  Other  applications  include  selective  representations  of  inertia 
properties,  such  as  occur  in  shell  theory  where  in-plane  inertia  forces  are  often  ignored. 

3.  The  C0NM2  card  defines  the  properties  of  a solid  body:  m,  its  mass,  X],  x2,  x3>  the  three 
coordinates  of  its  center  of  gravity  offset  v/ith  respect  to  the  grid  point,  i^,  I22,  i 
its  three  moments  of  inertia  and  I12,  I13,  i23,  and  its  three  products  of  inertia,  all 
with  respect  to  any  (selected)  coordinate  system.  If  a local  cylindrical  or  a spherical 
coordinate  system  is  chosen  to  define  the  mass  properties,  the  offset  distances  of  the 
mass  c.g.  from  the  grid  point  are  measured  along  the  axes(r,Q,z  or  p,Q,<t>)  defined  at  the 
grid  point  in  that  local  system.  Also  note,  that  the  mass  properties  of  inertia  are 
computed  relative  to  a set  axes  at  the  mass  c.g.  which  are  parallel  to  those  r,0,z  or  p,e,* 
axes  at  that  grid  point.  The  C0NM2  element  routine  uses  the  parallel  axis  theorem  to 
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transform  inertias  with  respect  to  the  center  of  gravity  to  inertias  with  respect  to  the 
grid  point.  Section  5. 5. 2.7  of  the  Theoretical  Manual  describes  how  to  treat  the  signs  of 
cross  products  of  inertia  terms  on  C0NM2  cards. 

4.  The  C0NM1  card  defines  a 6 x 6 matrix  of  mass  coefficients  at  a geometric  grid  point  in 
any  selected  coordinate  system.  Since  the  only  restrictions  are  that  the  matrix  be  real 
and  symmetric,  there  are  21  possible  independent  coefficients.  The  C0NM1  card  therefore 
permits  somewhat  more  general  inertia  relationships  than  those  of  a solid  body  which  has 
only  10  independent  inertia  properties.  This  should  be  remembered  in  applications  requiring 
unique  centers  of  gravity,  such  as  in  the  calculation  of  centrifugal  forces.  See  Section 

5. 5. 2, 5 of  the  Theoretical  Manual  for  a discussion  of  inertia  properties  resulting  from 
C0NM1  card  input. 

5.  The  DMIG  (or  DMIGAX  for  axisymmetric  structures)  card  accomodates  matrix  entries  by  grid 
point  and  component.  This  is  a general  card  that  can  be  used  for  mass,  stiffness,  or 
damping  matrices.  It  becomes  particularized  to  mass  when  the  name  given  to  the  matrix  is 
called  by  an  M2PP  card  in  Case  Control.  Data  defined  by  this  card  will  be  recognized  as 
admissible  only  when  used  with  dynamic  rigid  formats  7 through  12. 

6.  The  DMI  card  is  used  to  assign  values  according  to  row-column  positions  in  a matrix.  This 
is  a general  card  for  any  kind  of  matrix  which  becomes  particular! i zed  to  mass  when  the 
name  given  to  the  matrix  is  called  from  a DMAP  statement.  Data  defined  by  this  card  will 
be  recognized  as  admissible  only  when  used  in  a DMAP  sequence  or  in  an  ALTER  to  a rigid 
format. 


7. 


8. 


The  COUPMASS  entry  on  the  PARAM  card  will  activate  the  "consistent11  mass  matrix  algorithms 
in  the  element  routines  which  generate  mass  coupling  properties  between  grid  points. 

There  are  three  options  available  to  regulate  whether  the  coupling  properties  are  generated 
for  all  or  some  types  of  elements  (see  PARAM  bulk  data  card).  A set  of  entries  for  a second 
PARAM  card  of  the  form  CP(element  name)  are  available  for  use  in  connection  with  C0UPMASS 


for  selecting  the  element  types  for  which  coupling  terms  will  be  computed. 

The  0MIT  (or  0MIT1,  or  0MITAX  for  axisynmetric  structures,  or  ASET  for  obverse  operations) 


card  will  cause  the  initially-generated  mass  matrix  to  be  condensed  from  the  omitted 
degrees  of  freedom  to  the  remaining  degrees  of  freedom.  The  condensing  process  generally 
produces  a mass  term  in  every  matrix  position  in  which  there  is  a nonzero  stiffness  term 
in  the  corresponding  reduced  stiffness  matrix. 
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9.  The  GRDPNT  entry  on  the  PARAM  card  will  activate  the  Grid  Point  Weight  Generator  (GPWG) 
module  previously  discussed.  It  will  treat  the  mass  properties  of  the  entire  structure 
as  though  the  structure  were  rigid  and  it  will  determine  the  translational  (scalar)  mass 
properties,  the  first  and  second  moment  properties  of  the  rigid  body  structure  and  the 
center  of  gravity  distances  with  respect  to  the  user  specified  reference  grid  points. 

It  also  computes  the  6 s 6 matrix  of  mass  properties  with  respect  to  the  center  of  mass 
and  the  orientation  of  the  principal  mass  axes. 


£ 


1.3 -29  (3/1/76) 


i„,i. - - ri-.T-iLTfau-.. 


ices  for  Mass  Properties  Versus  Method  of  Mass  Representation. 


STRUCTURAL  MODELING 


ORIGINAL  PAGE  \3 
OF  POOR  QUALITY 


1.3-30  (3/1/76) 


STRUCTURAL  ELEMENTS 


1.3.10  Solid  Polyhedron  Elements 

Three  types  of  solid  polyhedron  elements  are  provided  for  the  general  solid  structures  (see 
Section  1.3.7  for  axisymmetric  structures  with  axisymmetric  loads).  These  elements  (see  Figure  12) 
are  a tetrahedron,  a wedge  and  a hexahedron.  The  theory  is  given  in  Section  5.12  of  the  Theoret- 
ical Manual.  These  elements  can  be  used  with  all  other  NASTRAN  elements,  except  the  axisymmetric 
elements.  Connections  are  made  only  to  displacement  degrees  of  freedom  at  the  grid  points. 

The  elements  are  defined  by  CTETRA,  CWEDGE,  CHEXA1 , and  CHEXA2  connection  cards.  The  user 
should  specify  grid  locations  such  that  the  quadrilateral  faces  are  nearly  planar.  No  special 
element  coordinate  system  is  required.  The  only  properties  required  are  material  properties,  thus 
no  PID  card  is  referenced;  direct  reference  is  made  to  a MID  card.  For  thermal  stress  problems, 
the  temperature  is  assumed  to  be  the  average  of  the  connected  grid  points.  Differential  stiffness, 
buckling,  and  piecewise  linear  analyses  have  not  been  'nolemented. 

The  output  stresses  are  given  in  the  basic  coordinate  system.  In  addition  to  the  six  normal 
and  shear  stresses,  output  also  includes  the  pressure 

P0  8 ' 5 (ox  + ay  + 0Z> 
and  the  octahedral  stress 
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The  stresses  in  the  tetrahedra  are  constant.  The  stresses  in  the  wedge  and  the  hexahedron  are 
obtained  as  the  weighted  average  of  the  stresses  in  the  subtetrahedra.  The  weighting  factor  for 
each  tetrahedra  is  proportional  to  its  volume. 
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1.3.11  Isoparametric  Solid  Hexahedron  Elements 

Three  types  of  isoparametric  solid  hexahedron  elements  are  provided  for  general  solid  struc- 
tures. These  elements  (see  Figure  13)  are  a linear,  a quadratic,  and  a cubic  isoparametric  hexa- 
hedron, The  theory  is  given  in  Section  5.13  of  the  Theoretical  Manual.  These  elements  can  be  used 
with  all  other  NASTRAN  elements,  except  the  axi symmetric  elements.  Connections  are  made  only  to 
the  translational  degrees  of  freedom  at  the  grid  points.  The  elements  are  defined  by  CIHEX1, 
CIHEX2,  and  CIHEX3  connection  cards.  All  three  of  these  cards  reference  the  PIHEX  property  card. 
These  elements  may  use  anisotropic  materials  by  reference  to  a MAT6  card  on  the  PIHEX  card. 

The  isoparametric  solid  hexahedron  elements  allow  the  user  to  accurately  define  a structure 
with  fewer  elements  and  grid  points  than  might  otherwise  be  necessary  with  simple  constant  strain 
solid  elements.  The  linear  element  generally  gives  best  results  for  problems  involving  mostly 
shear  deformations,  and  the  higher  order  elements  give  good  results  for  problems  involving  both 
shearing  and  bending  deformations.  Only  a coupled  mass  matrix  is  generated  to  retain  the  inherent 
accuracy  of  the  elements.  Temperature,  temperature-dependent  material  properties,  displacements, 
and  stresses  may  vary  through  the  volume  of  the  elements.  The  values  at  interior  points  of  the 
element  are  interpolated  using  the  isoparametric  shape  function.  For  best  results,  the  applied 
grid  point  temperatures  should  not  have  more  than  a "gentle"  quadratic  variation  in  each  of  the 
three  dimensions  of  the  element.  If  the  element  has  non-uniform  applied  temperatures,  or  if  it  is 
not  a rectangular  parallelopiped,  three  or  more  integration  points  should  be  specified  on  the 
PIHEX  card.  Severely  distorted  element  shapes  should  be  avoided. 

Stiffness,  mass,  differential  stiffness,  structural  damping,  conductance,  and  capacitance 
matrices  may  be  generated  with  these  elements.  Piecewise  linear  analysis  has  not  been  implemented. 

The  output  stresses  are  given  in  the  basic  coordinate  system.  The  stresses  are  assumed  to 

vary  through  the  element.  Therefore,  stresses  are  computed  at  the  center  and  at  each  corner  grid 

point  of  these  elements.  For  the  quadratic  and  cubic  elements,  they  are  also  computed  at  the  mid- 

♦ 

point  of  each  edge  of  the  element.  In  addition  to  the  six  normal  and  shear  stresses,  output  also 

includes  the  principal  stresses  ($x,  Sy,  and  S2),the  direction  cosines  of  the  principal  planes, 

the  mean  stress  , 

CTn  = " S'  K * ay  * ’ 

and  the  octahedral  shear  stress 

CTo  = |l  ^Sx  + an)2  + (Sy  + °n)2  + (Sz  + °n)2]!1/2  * 
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1.3.12  Shallow  Shell  Element 

A higher  order  shallow  triangular  shell  element  (TRSHL)  formulatea  from  the  TRIM6  and  TRPLT1 
elements  is  available.  The  inplane  and  bending  properties  are  coupled  and  the  geometry  of  the 
element  may  be  curved.  If  the  element  is  flat  and  either  the  inplane  or  bending  properties  are 
negligible,  the  element  degenerates  to  the  TRPLT1  or  TRIM6  element,  respectively. 

The  element  has  grid  points  at  the  vertices  and  at  the  midpoints  of  the  sides  of  the  triangle 
(see  Figure  14).  At  each  grid  point,  there  are  five  degrees  of  freedom  in  the  element  coordinate 
system;  viz.,  the  membrane  displacements,  u and  v,  parallel  to  the  x and  y axes,  the  transverse 
displacement,  w,  in  the  z-direction  normal  to  the  x-y  plane  (with  positive  direction  outward  from 
the  paper)  and  the  rotations  of  the  normal  to  the  shell,  a and  3,  about  the  x-z  and  y-z  planes  (with 
positive  directions  following  from  the  right-hand  rule).  The  element,  thus,  has  30  degrees  of  free- 
dom in  the  element  coordinate  system. 

The  membrane  displacements,  u and  v,  for  the  shell  are  expressed  as  quadratic  polynomials  and 
are  the  same  as  for  the  higher  order  membrane  triangular  element,  TRIM6.  The  displacement  function 
for  the  normal  deflection,  w,  is  taken  as  a quintic  polynomial  as  in  the  higher  order  bending 

triangular  element,  TRPLT1.  The  geometry  of  the  shell  surface  is  approximated  by  a quadratic 

polynomial  in  basic  coordinates.  Shallow  shell  theory  is  used  to  include  the  membrane-bending 

coupling  effects.  Thus,  the  element  should  be  used  only  in  cases  where  the  shell  is  truly  shallow. 
However,  reasonably  good  accuracy  is  seen  even  when  the  elements  are  used  to  analyze  shells  that 
are  only  marginally  shallow.  The  user  is  cautioned,  however,  to  be  careful  while  interpreting 
results  obtained  when  the  shell  analyzed  is  very  deep.  Due  to  the  excessive  computation  time 
associated  with  such  calculations,  the  transverse  shear  flexibility  is  not  taken  into  account  in 
the  element  formulation.  Further  discussion  of  this  element  is  treated  in  Section  5.14  of  the 
Theoretical  Manual. 

The  connectivity  of  this  element  is  described  by  a CTRSHL  card  and  the  properties  are  defined 
by  a PTRSHL  card.  The  element  may  be  used  in  the  statics,  normal  modes,  and  differential  stiffness 
rigid  formats.  Loads  may  be  mechanical  or  thermal. 

Element  forces  per  unit  width  are  output  for  the  following  quantities: 

1.  Bending  moments  on  the  x and  y faces 

2.  Twisting  moment 

3.  Shear  forces  on  the  x and  y faces 
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The  element  forces  are  calculated  at  the  three  corners  and  the  centroid.  The  sign  conventions  for 
these  forces  are  the  same  as  previously  discussed  in  Section  1.3.5. 

Stresses  are  output  for  the  following  quantities: 

1.  Normal  stresses  in  the  x and  y directions 

2.  Shear  stress  on  the  x face  in  the  y direction 

3.  Angle  between  the  x-axis  and  the  major  principal  axis 

4.  Major  and  minor  principal  stresses  (zero  shear) 

5.  Maximum  shear  stress 

The  stresses  will  be  calculated  at  the  specified  fibre  distances  from  the  elastic  axis  defined 

on  the  property  card  and  are  always  calculated  at  the  top  and  bottom  fibres  for  the  centroid  of 

the  element.  The  sign  conventions  for  the  stresses  are  the  same  as  previously  discussed  in  Section 
1.3.5. 
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(a)  Coordinate  System. 


(b)  Corner  forces  and  shear  flows. 


Figure  3.  Coordinate  system  and  element  forces  for  shear  panel  and  CQDMEM2  elements. 


1.3-37  (4/1/73) 


STRUCTURAL  MODELING 


Figure  4.  Twist  panel  coordinate  system  and  element  forces 
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(a)  Plate  element  forces. 


(b)  Membrane  element  stresses. 


Figure  6.  Forces  and  stresses  in  plate  and  reirfcrane  elements. 
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Figure  7.  Geometry  for  conical  shell  element. 
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Figure  8.  Toroidal  ring  element  coordinate  system 
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(a)  Tetrahedron. 


(b)  Wedge  and  One  of  its  Six  Decompositions. 


(c)  Hexahedron  and  its  Two  Decompositions. 

Figure  12.  - Polyhedron  elements  and  their  subtetrahedra. 
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(b)  Quadratic 


27 


(c)  Cubic 


Figure  13.  Isoparametric  solid  hexahedron  elements 
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Figure  14.  Triangular  shallow  shell  element  geometry  and  coordinate  systems. 
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1.4  CONSTRAINTS  AND  PARTITIONING 

Structural  matrices  are  initially  assembled  in  terms  of  all  structural  grid  points,  which 
excludes  only  the  extra  scalar  points  introduced  for  dynamic  analysis.  These  matrices  are  gener- 
ated with  six  degrees  of  freedom  for  each  geometric  grid  point  and  a single  degree  of  freedom  for 
each  scalar  point.  Various  constraints  are  applied  to  these  matrices  in  order  to  remove  undesired 
singularities,  provide  boundary  conditions,  define  rigid  elements,  and  provide  other  desired 
characteristics  for  the  structural  model. 

There  are  two  basic  kinds  of  constraints.  Single-point  constraints  are  used  to  constrain  a 
degree  of  freedom  to  zero  or  to  a prescribed  value;  multipoint  constraints  and  rigid  elements  are 
used  to  constrain  one  or  more  degrees  of  freedom  to  be  equal  to  linear  combinations  of  the  values 
of  other  degrees  of  freedom.  The  following  types  of  bulk  data  cards  are  provided  for  the  defini- 
tion of  constraints; 

1.  Single-point  constraint  cards 

2.  Multipoint  constraint  cards  and  rigid  element  connection  cards 

3.  Cards  to  define  reaction  points  on  free  bodies 

4.  Cards  to  define  the  omitted  coordinates  in  matrix  partitioning 
The  latter  type  does  not  produce  constraint  forces  in  static  analysis. 

1.4.1  Single-Point  Constraints 

A single-point  constraint  applies  a fixed  value  to  a translational  or  rotational  component 
at  a geometric  grid  point  or  to  a scalar  point.  One  of  the  most  common  uses  of  single-point  con- 
straints is  to  specify  the  boundary  conditions  of  a structural  model  by  fixing  the  appropriate 
degrees  of  freedom.  Multiple  sets  of  single-point  constraints  can  be  provided  in  the  Bulk  Data 
Deck,  with  selections  made  at  execution  time  by  using  the  subcase  structure  in  the  Case  Control 
Deck  as  explained  in  Section  2.3.3.  This  procedure  is  particularly  useful  in  the  solution  of 
problems  having  one  or  more  planes  of  symmetry. 

The  elements  connected  to  a grid  point  may  not  provide  resistance  to  motion  in  certain 
directions,  causing  the  stiffness  matrix  to  be  singular.  Single-point  constraints  are  used  to 
remove  these  degrees  of  freedom  from  the  stiffness  matrix.  A typical  example  is  a planar  struc- 
ture composed  of  membrane  and  extensional  elements.  The  translations  normal  to  the  plane  and  all 
three  rotational  degrees  of  freedom  must  be  constrained  since  the  corresponding  stiffness  matrix 
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terms  are  all  zero.  If  a grid  point  has  a direction  of  zero  stiffness,  the  single-point  constraint 
need  not  be  exactly  in  that  direction,  but  only  needs  to  have  a component  in  that  direction.  This 
allows  the  use  of  single-point  constraints  for  the  removal  of  such  singularities  regardless  of  the 
orientation  of  the  global  coordinate  system.  Although  the  displacements  will  depend  on  the  direc- 
tion of  the  constraint,  the  internal  forces  will  be  unaffected. 

One  of  the  tasks  performed  by  the  Structural  Matrix  Assembler  (Section  4.27  of  the  Programmer's 
Manual)  is  to  examine  the  stiffness  matrix  for  singularities  at  the  grid  point  level.  An  input 
NASTRAN  card  entry  STST,  to  control  the  tolerance,  is  available.  Singularities  remaining  at  this 
level,  following  the  application  of  the  single-point  constraints,  are  listed  in  the  Grid  Point 
Singularity  Table  (GPST).  This  table  is  automatically  printed  ~ llowing  the  comparison  of  the 
possible  singularities  tabulated  by  the  Structural  Matrix  Assemble?  with  the  single-point  constraints 
and  the  dependent  coordinates  of  the  multipoint  constraint  equations  provided  by  the  user.  The 
GPST  contains  all  possible  combinations  of  single-point  constraints,  in  the  global  coordinate 
system,  that  can  be  used  to  remove  the  singularities.  These  remaining  singularities  are  treated 
only  as  warnings,  because  it  cannot  be  determined  at  the  grid  point  level  whether  or  not  the  singu- 
larities are  removed  by  other  means,  such  as  general  elements  or  multipoint  constraints  in  which 
these  singularities  are  associated  with  independent  coordinates.  See  the  GPSPC  module  description 
in  Section  5.10  for  automatic  removal  of  singularities. 

Single-point  constraints  are  defined  on  SPC,  SPC1,  SPCADD,  and  SPCAX  cards.  The  SPC  card  is 
the  most  general  way  of  specifying  single-point  constraints.  “ie  S7C1  card  is  a less  general  card 
that  is  more  convenient  when  a number  of  grid  points  have  the  same  c ponents  constrained  to  a 
zero  displacement.  The  SPCADD  card  defines  a union  of  single-point  constraint  sets  specified  v/it? 

SPC  or  SPC1  cards.  The  SPCAX  card  is  used  only  for  specifying  single-point  constraints  in  proble: 
using  conical  shell  elements. 

Single-point  constraints  can  also  be  defined  on  the  GRID  card.  In  this  case,  however,  the 
constraints  are  part  of  the  model  and  modifications  cannot  be  made  at  the  subcase  level.  Also, 
only  zero  displacements  can  be  specified  on  the  GRID  card. 

1-4.2  Multipoint  Constraints  and  Rigid  Elements 

Multipoint  constraints  and  rigid  elements  are  used  to  constrain  one  or  more  degrees  of  freedom 
to  be  equal  to  linear  combinations  of  the  values  of  other  degrees  of  freedom.  In  the  former  case, 
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the  user  must  explicitly  provide  the  coefficients  of  the  equations.  In  the  latter  case,  he  provides 
only  the  connection  data  and  the  program  internally  generates  the  required  coefficients. 
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I. 4. 2.1  Multipoint  Constraints 


Each  multipoint  constraint  is  described  by  a single  equation  that  specifies  a linear  rela- 
tionship for  two  or  more  degrees  of  freedom.  Multiple  sets  of  multipoint  constraints  can  be 
provided  in  the  Bulk  Data  Deck,  with  selections  made  at  execution  time  by  using  the  subcase 
structure  in  the  Case  Control  Deck  as  explained  in  Section  2.3.3.  Multipoint  constraints  are 
discussed  in  Sections  3.5.1  and  5.4  of  the  Theoretical  Manual. 

Multipoint  constraints  are  defined  on  MPC,  MPCADD  and  MPCAX  cards.  The  MPC  card  is  the 
basic  card  for  defining  multipoint  constraints.  The  first  coordinate  mentioned  on  the  card  is 
taken  as  the  dependent  degree  of  freedom,  i.e.  that  degree  of  freedom  that  is  removed  from  the 
equations  of  motion.  Dependent  degrees  of  freedom  may  appear  as  independent  terms  in  other 
equations  of  the  set,  however,  they  may  appear  as  dependent  terms  in  only  a single  equation.  The 
MPCADD  card  defines  a union  of  multipoint  constraint  sets  specified  with  MPC  cards.  The  MPCAX 
card  is  used  only  for  specifying  multipoint  constraints  in  problems  using  conical  shell  elements. 
Seme  uses  of  multipoint  constraints  are: 

1.  To  enforce  zero  motion  in  directions  other  than  those  corresponding  with  components  of 
the  global  coordinate  system.  In  this  case,  the  multipoint  constraint  will  involve 
only  the  degrees  of  freedom  at  a single  grid  point.  The  constraint  equation  relates  the 
displacement  in  the  direction  of  zero  motion  to  the  displacement  components  in  the 
global  system  at  the  grid  point. 

2.  To  describe  rigid  elements  and  mechanisms  such  as  levers,  pulleys  and  gear  trains.  In 
this  application,  the  degrees  of  freedom  associated  with  the  rigid  element  that  are  in 
excess  of  those  needed  to  describe  rigid  body  motion  are  eliminated  with  multipoint 
constraint  equations.  Treatment  of  very  stiff  members  as  being  rigid  elements  elimin- 
ates the  ill -conditioning  associated  with  their  treatment  as  ordinary  elastic  elements. 

3.  To  be  used  with  scalar  elements  to  generate  nonstandard  structural  elements  and  other 
special  effects. 

4.  To  describe  parts  of  a structure  by  local  vibration  modes.  This  application  is  treated 
in  section  14.1  of  the  Theoretical  Manual.  The  general  idea  is  that  the  matrix  of  local 
eigenvectors  represents  a set  of  constraints  relating  physical  coordinates  to  modal 
coordinates. 

The  user  provides  the  coefficients  in  the  multipoint  constraint  equations  defined  on  MPC,  MPCADD, 
and  MPCAX  cards. 
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1.4. 2. 2 Rigid  Elements 

Rigid  elements  provide  a convenient  means  of  specifying  very  stiff  connections.  The  user  does 
not  provide  the  required  coefficients  directly.  The  program  internally  generates  them  from  the 
connection  data.  Rigid  elements  are  discussed  in  Section  3.5.6  of  the  Theoretical  Manual. 

Rigid  elements  are  defined  on  CRIGDR,  CRIGD1,  CRIGD2,  and  CRIGD3  cards.  The  CRIGDR  card  defines 
a pin-ended  rod  element  that  is  rigid  in  extension-compression.  The  CRIGD1  card  defines  a rigid  ele- 
ment connection  in  which  all  six  degrees  of  freedom  of  each  of  the  dependent  grid  points  are  coupled  to 
all  six  degrees  of  freedom  of  the  reference  grid  point.  The  CRIGD2  card  is  more  general  and  defines 
a connection  in  which  selected  degrees  of  freedom  of  the  dependent  grid  points  are  coupled  to  all 
six  degrees  of  freedom  of  the  reference  grid  point.  The  CRIGD3  card  is  the  most  general  and  defines 
a rigid  element  in  which  selected  degrees  of  freedom  of  the  dependent  grid  points  are  coupled  to 
six  selected  degrees  of  freedom  at  one  or  more  (up  to  six)  reference  grid  points. 

On  all  of  the  rigid  element  connection  cards,  the  user  specifies  the  degrees  of  freedom  that 
belong  to  the  dependent  set.  This  specification  is  implicit  on  the  CRIGD1  card  and  explicit  on 
the  others.  It  is  important  to  note  that  a dependent  degree  of  freedom  appearing  in  a rigid  ele- 
ment may  not  appear  as  dependent  in  any  other  rigid  element  or  on  a MPC  card  nor  may  it  be  con- 
strained in  any  other  manner.  Also,  when  using  the  CRIGD3  card,  the  user  must  ensure  that  the 
six  selected  degrees  of  freedom  at  the  reference  grid  points  together  are  capable  of  representing 
any  general  rigid  body  motion  of  the  element. 

When  using  several  rigid  elements  and  multipoint  constraints,  the  user  will  often  find  it 
useful  to  turn  on  DIAG's  21  and  22  in  the  Executive  Control  Deck  to  obtain  the  GP4  definition  of 
sets  of  degrees  of  freedom. 

1.4.3  Free  Body  Supports 

In  the  following  discussion,  a free  body  is  defined  as  a structure  that  is  capable  of  motion 
without  internal  stress,  i.e.,  it  has  one  or  more  rigid  body  degrees  of  freedom.  The  stiffness 
matrix  for  a free  body  is  singular  with  the  defect  equal  to  the  number  of  stress-free,  or  rigid 
body  modes.  A solid  three-dimensional  body  has  up  to  six  rigid  body  modes.  Linkages  and  mechanisms 
can  have  a greater  number.  No  restriction  is  placed  in  the  program  on  the  number  of  stress-free 
modes,  in  order  to  permit  the  analysis  of  mechanisms. 
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Free-body  supports  are  defined  with  , SUPfDRT  sard.  I„  th,  case  of  problems  using  con, cal 
she,,  elements,  the  SUR«  card  ,s  used.  In  either  case,  only  a single  set  can  be  specified,  and 
If  such  cards  appear  in  the  Bulk  Data  Deck,  the,  are  automatically  used  In  the  solution  Free- 
body  supports  must  be  defined  In  the  global  coordinate  system. 

In  static  analysis  by  the  displacement  method,  the  rigid  body  modes  must  be  restrained  in 
order  to  remove  the  singularity  of  the  stiffness  matrix.  The  required  constraints  may  be  supplied 
with  single-point  constraints,  multipoint  constraints,  or  free-bod,  supports.  If  free-body 
supports  are  used,  the  rigid  body  characteristics  will  be  calculated  and  a check  will  be  made  on 
the  sufficiency  of  the  supports.  Such  a check  is  obtained  by  calculating  the  rigid  bod,  error 
ratio  as  defined  in  the  Rigid  Body  Matrix  Generator  operation  Section  3.2.2.  This  error  ratio 
is  automatically  printed  following  the  execution  of  the  Rigid  Bod,  Matrix  Generator.  The  error 
ratio  should  be  zero,  but  may  be  nonzero  for  any  of  the  following  reasons: 

1.  Round-off  error  accumulation 

2.  Insufficient  free-body  supports  have  been  provided 

3.  Redundant  free-body  supports  have  been  provided 

The  redundancy  of  the  supports  may  be  caused  by  improper  use  of  the  free-body  supports  themselves 
or  by  the  presence  of  single-point  or  multipoint  constraints  that  constrain  the  rigid  body  motions. 

Static  analysis  with  inertia  relief  is  necessarily  made  on  a mode,  having  at  least  one  rigid 
body  motion.  Such  rigid  bod,  motion  must  be  constrained  by  the  use  of  free-body  supports.  These 
supported  degrees  freedom  define  a reference  system,  and  the  elastic  displacements  are  cal- 
culated relative  to  the  motion  of  the  sopport  points.  Th,  element  stresses  and  forces  will  be 
independent  of  any  valid  set  of  supports. 

Rigid  body  vibration  modes  are  calculated  by  a separate  procedure  provided  that  a set  of 
free-body  supports  is  supplied  by  the  user.  This  is  dene  to  improve  efficiency  and,  some 
I cases,  reliability.  The  determinant  method,  for  example,  has  difficulty  extracting  zero  frequen- 
cy roots  of  high  multiplicity,  whereas  the  alternate  procedure  of  extracting  rigid  bod,  modes 

” b0th  eff,Clent  and  re"ab,e-  " “*>•  *«  not  specify  free-body  supports  (or  he  specifies 

an  insufficient  number  of  them)  the  (remaining)  rigid  body  nudes  win  be  calculated  by  the  method 

selected  for  the  finite  frequency  modes,  provided  zero  frequency  is  Included  in  the  range  of  interest 

If  the  user  does  not  provide  free-body  supports,  and  if  zero  frequency  is  not  included  in  the  range 
Of  interest,  the  rigid  body  modes  will  not  be  calculated. 
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Free-body  supports  must  be  specified  if  the  mode  acceleration  method  of  solution  improvement 
is  used  for  dynamics  problems  having  rigid  body  degrees  of  freedom  (see  Section  9.4  of  the 
Theoretical  Manual).  This  solution  improvement  technique  involves  a static  solution,  and  although 
the  dynamic  solution  can  be  made  on  a free-body,  the  static  solution  cannot  be  performed  without 
removing  the  singularities  in  the  stiffness  matrix  associated  with  the  rigid  body  motions. 

1.4.4  Partitioning 

A two-way  partitioning  scheme  is  provided  as  an  optional  feature  for  the  NASTRAN  model.  The 
partitions  are  defined  by  listing  the  degrees  of  freedom  for  one  of  the  partitions  on  the  0MIT 
card.  These  degrees  of  freedom  are  referred  to  as  the  omitted  set.  The  remaining  degrees  of 
freedom  are  referred  to  as  the  analysis  set.  The  0MIT1  Card  is  easier  to  use  if  a large  number  of 
grid  points  have  the  same  degrees  of  freedom  in  the  omitted  set.  The  ASET  or  ASET!  cards  can 
be  used  to  place  degrees  of  freedom  in  the  analysis  set  with  the  remaining  degrees  of  freedom  being 
Placed  in  the  omitted  set.  This  is  easier  if  the  omitted  set  is  large.  In  the  case  of  problems 
using  conical  shell  elements,  the  0MITAX  card  is  used. 


Partitioning  can  be  used  to  improve  the  efficiency  in  the  solution  of  ordinary  statics 
problems  where  the  bandwidth  of  the  unpartitioned  stiffness  matrix  is  large  enough  to  cause 
excessive  use  of  secondary  storage  devices  during  the  triangular  decomposition  of  the  stiffness 
matrix.  In  this  application,  the  analysis  set  should  be  relatively  small  and  should  be  selected 
so  that  the  omitted  set  will  consist  of  uncoupled  partitions,  each  having  a bandwidth  of  approxi- 
mately the  same  size  and  smaller  than  the  original  matrix.  The  omitted  set  might  be  thought  of  as 
consisting  of  several  substructures  which  are  coupled  to  the  analysis  set. 


Matrix  partitioning  also  improves  efficiency  when  solving  a number  of  similar  cases  with 

stiffness  changes  in  local  regions  of  the  structure.  In  this  application,  the  omitted  set  is 

relatively  large,  and  should  be  selected  so  that  the  structural  elements  that  will  be  changed  are 

connected  only  to  points  in  the  analysis  set.  The  stiffness  matrix  for  the  omitted  set  is  then 

unaffected  by  the  structural  changes,  and  only  the  smaller  stiffness  matrix  for  the  analysis  set 

need  be  decomposed  for  each  case.  In  order  to  avoid  repeating  the  decomposition  of  the  stiffness 

matrix  for  the  omitted  set,  the  alter  feature  must  be  used  to  replace  the  functional  module  SMP1 

with  SMP2.  The  alter  feature  is  described  in  Section  2.2,  and  a similar  use  of  SMP2  occurs  near 

the  end  of  the  DMA?  sequence  used  in  the  rigid  format  for  Static  Analysis  with  Differential  Stiff- 
ness, 
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One  of  the  .ore  important  applications  of  partitioning  is  the  Guyan  Reduction,  described  in 
ection  3.5.4  of  the  Theoretical  Manual.  This  technigue  is  a means  for  reducing  the  number  of 
grees  of  freed*  used  in  dynamic  analysis  with  min™  loss  of  accuracy.  Its  basis  is  that  .any 
fewer  grid  points  are  needed  to  describe  the  inertia  of  a structure  than  are  needed  to  describe  its 
elasticity  With  comparable  accuracy.  The  error  in  the  approximation  is  s.„,  provided  that  the 
set  of  displacements  used  for  dynamic  analysis  is  Judiciously  chosen.  Its  members  should  be 

uniformly  dispersed  throughout  the  structure  and  all  large  mass  items  should  be  connected  to  grid 
points  that  are  members  of  the  analysis  set. 

The  user  is  cautioned  to  consider  the  fact  that  the  matrix  operations  associated  with  this 
partitioning  procedure  tend  to  create  nonce™  «e»s  and  to  ,i„  „h,t  Mre  previously  very  sparse 
matrices.  The  partitioning  option  is  most  effectively  used  if  the  members  o,  the  omitted  set 
are  either  a very  large  fraction  or  a very  small  fraction  of  the  total  set.  In  most  of  the 
applications  the  omitted  set  is  a large  fraction  of  the  total  and  the  matrices  used  for  analysis 

’*”*  S"a"’  ” ^ f“”-  " «"  “W*  « is  not  a »„  fraction  of  the  total,  a 
solution  „s,„g  the  larger,  but  sparser  matrices,  may  well  be  more  efficient.  The  partitioning 
option  can  also  be  used  to  .ake  modest  reductions  in  the  order  of  the  problem  by  placing  , fe» 

scattered  grid  points  the  emitted  set.  If  the  points  the  omitted  se,  a™  uncoupled,  the 
sparseness  in  the  matrices  will  be  well  preserved. 
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1.4.5  The  Nested  Vector  Set  Concept  Used  to  Represent  Components  of  Displacement 

In  constructing  the  matrices  used  in  the  Displacement  Approach,  each  row  and/or  column  of  a 
matrix  is  associated  closely  with  a grid  point,  a scalar  point  or  an  extra  point.  Every  grid  point 
has  6 degrees  of  freedom  associated  with  it,  and  hence  6 rows  and/or  columns  of  the  matrix.  Scalar 
and  extra  points  only  have  one  degree  of  freedom.  At  each  point  (grid,  scalar,  extra)  these  degrees 
of  freedom  can  be  further  classified  into  subsets,  depending  on  the  constraints  or  handling  required 
for  particular  degrees  of  freedom.  (For  example,  in  a two-dimensional  problem,  all  "z"  degrees  of 
freedom  are  constrained  and  hence  belong  to  the  s (single-point  constraint)  set).  Each  degree  of 
freedom  can  be  considered  as  a "point",  and  the  entire  model  is  the  collection  of  these  one-dimen- 
sional points. 

Nearly  all  of  the  matrix  operations  in  displacement  analysis  are  concerned  with  partitioning, 
merging,  and  transforming  matrix  arrays  from  one  subset  of  displacement  components  to  another.  All 
the  components  of  displacement  of  a given  type  (such  as  all  points  constrained  by  single-point 
constraints)  form  a vector  set  that  is  distinguished  by  a subscript  from  other  sets.  A given 
component  of  displacement  can  belong  to  several  vector  sets.  The  mutually  exclusive  vector  sets, 
the  sum  of  whose  members  are  the  set  of  all  physical  components  of  displacements,  are  as  follows: 

um  points  eliminated  by  multipoint  constraints  and  rigid  elements, 
us  points  eliminated  by  single-point  constraints, 
uQ  points  omitted  by  structural  matrix  partitioning, 
up  points  to  which  determinate  reactions  are  applied  in  static  analysis, 

the  remaining  structural  points  used  in  static  analysis  (points  left  over), 
ue  extra  degrees  of  freedom  introduced  in  dynamic  analysis  to  describe  control  systems,  etc. 


The  vector  sets  obtained  by  combining  two  or  more  of  the  above  sets  are  (+  sign  indicates  the 
union  of  two  sets): 

ua  = up  + u^,  the  set  used  in  real  eigenvalue  analysis, 

ud  = ua  + ue’  the  set  usec*  ™ dynamic  analysis  by  the  direct  method, 

Uf  = ua  + u0,  unconstrained  (free)  structural  points, 

un  = uf  + us,  all  structural  points  not  constrained  by  multipoint  constraint',, 

ug  “ un  + um>  structural  (grid)  points  including  scalar  points. 
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Up  = ug  + ue,  all  physical  points. 

In  dynamic  analysis,  additional  vector  sets  are  obtained  by  a modal  transformation  derived 
from  real  eigenvalue  analysis  of  the  set  u=.  These  are: 

a 

?0  rigid  body  (zero  frequency)  modal  coordinates, 
finite  frequency  modal  coordinates, 

the  set  of  all  modal  coordinates. 

One  vector  set  is  defined  that  combines  physical  and  modal  coordinates.  That  set  is 
uh  = £.,•  + ug,  the  set  used  in  dynamic  analysis  by  the  modal  method. 

The  nesting  of  vector  sets  is  depicted  by  the  following  diagram: 


The  data  block  USET  (USETD  in  dynamics  ) is  central  to  this  set  classification.  Each  word  of 
USET  corresponds  to  a degree  of  freedom  in  the  problem.  Each  set  is  assigned  a bit  in  the  word. 

If  a degree  of  freedom  belongs  to  a given  set,  the  corresponding  bit  is  on.  Every  degree  of  free- 
dom can  then  be  classified  by  analysis  of  USET.  The  common  block  /BITP0S/  relates  the  sets  to  bit 
numbers.  A table  indicating  the  various  sets  to  which  each  degree  of  freedom  belongs  may  be 
obtained  by  setting  DIAG  21  in  the  Executive  Control  Deck.  This  table  provides  a listing  of  each 
grid,  scalar,  and  extra  point  in  the  model  and  shows  the  assignment  of  each  associated  degree  of 
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freedom  (six  or  one)  to  the  sets  L,  A,  F,  N,  G,  R,  0,  S,  and  H.  The  S-set  is  further  divided  into 
the  SB  and  SG  "sub"  sets  to  indicate  constraints  applied  by  SPC  cards  or  GRID  cards,  respectively. 
Tables  that  indicate  the  membership  of  A-set,  0-set,  S-set,  and  M-set  may  be  obtained  by  setting 
DIAG  22  in  the  Executive  Control  Deck.  These  tables  summarize  the  degree  of  freedom  assignments 
for  sets  M,  S,  0,  and  A.  The  S-set  is  further  divided  into  the  SPC  and  PERM  SPC  "sub"  sets  to 
indicate  constraints  applied  by  SPC  cards  or  GRID  cards,  respectively. 

In  constructing  the  matrices  used  in  the  Heat  Approach,  the  user  must  constrain  five  of  the 
six  degrees  of  freedom  associated  with  each  grid  point.  Since  the  only  unknown  at  a grid  point  is 
its  temperature,  there  is  only  one  degree  of  freedom  per  grid  point. 

In  constructing  the  matrices  used  in  the  Aero  Approach,  the  aerodynamic  degrees  of  freedom 
(including  extra  points)  are  added  after  the  structural  matrices  have  been  determined.  This 
introduces  the  following  displacement  sets: 

Uj,  aerodynamic  box  and  body  degrees  of  freedom 

uS£  permanently  constrained  degrees  of  freedom  associated  with  aerodynamic  grid  points 

UpS  the  union  of  Up  and  usft 

Up^  the  union  of  uk  and  UpS 

The  nesting  of  the  vector  sets  in  the  Aero  Approach  is  indicated  below: 


The  upA  set  replaces  the  up  set  for  output  at  grid,  scalar,  and  extra  points. 
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1.5  APPLIED  LOADS 
1.5.1  Static  Loads 

In  NASTRAN,  static  loads  are  applied  to  geometric  and  scalar  grid  points  in  a variety  of 
ways,  including: 

1.  Loads  applied  directly  to  grid  points. 

2.  Pressure  on  surfaces. 

3.  Gravity  loads  (internally  generated). 

4.  Centrifugal  forces  due  to  steady  rotation. 

5.  Equivalent  loads  resulting  from  thermal  expansion 

6.  Equivalent  loads  resulting  from  enforced  deformations  of  structural  elements. 

7.  Equivalent  loads  resulting  from  enforced  displacements  of  grid  points. 

Additional  information  on  static  loads  is  given  in  Section  3.6  of  the  Theoretical  Manual.  Any 
number  of  load  sets  can  be  defined  in  the  Bulk  Data  Deck.  However,  only  those  sets  selected  in  the 
Case  Control  Deck,  as  described  in  Section  2.3,  will  be  used  in  the  problem  solution.  The  manner 
of  selecting  each  type  of  load  is  specified  on  the  associated  bulk  data  card  description  in 
Section  2.4. 

The  F0RCE  card  is  used  to  define  a static  load  applied  to  a geometric  grid  point  in  terms  of 
components  defined  by  a local  coordinate  system.  The  orientation  of  the  load  components  depends 
on  the  type  of  local  coordinate  system  used  to  define  the  load.  The  directions  of  the  load 
components  are  the  same  as  those  indicated  on  Figure  1 of  Section  1.2  for  displacement  components. 

The  F0RCE1  card  is  used  if  the  direction  is  determined  by  a vector  connecting  two  grid  points,  and 

a F0RCE2  card  is  used  if  the  direction  is  specified  by  the  cross  product  of  two  such  vectors.  The 
M0MENT,  M0MENT1  and  M0MENT2  cards  are  used  in  a similar  fashion  to  define  the  application  of  a 
concentrated  moment  at  a geometric  grid  point.  The  SL0AD  card  is  used  to  define  a load  at  a scalar 
point.  In  this  case,  only  the  magnitude  is  specified,  as  only  one  component  of  motion  exists  at 
a scalar  point. 

The  F0RCEAX  and  M0MAX  cards  are  used  to  define  the  loading  of  specified  harmonics  on  rings 
of  conical  shell  elements.  F0RCE  and  M0MENT  cards  may  be  used  to  apply  concentrated  loads  or 

moments  to  conical  shell  elements,  providing  that  such  points  have  been  defined  with  a P0INTAX 

card. 
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Pressure  loads  on  triangular  and  quadrilateral  elements  are  defined  with  a PL0AD2  card. 

The  positive  direction  of  the  loading  is  determined  by  the  order  of  the  grid  points  on  the 
element  connection  card,  using  the  right  hand  rule.  The  magnitude  and  direction  of  the  load  is 
automatically  computed  from  the  value  of  the  pressure  and  the  coordinates  of  the  connected  grid 
points.  The  load  is  applied  to  the  connected  grid  points.  The  PL0AD  card  is  used  in  a similar 
fashion  to  define  the  loading  of  any  three  or  four  grid  points  regardless  of  whether  they  are 
connected  with  two-dimensional  elements.  The  PRESAX  card  is  used  to  define  a pressure  loading 
on  a conical  shell  element. 

Pressure  loads  on  the  isoparametric  solid  elements  are  defined  with  the  PL0AD3  card.  The 
pressure  is  defined  positive  outward  from  the  element.  The  magnitude  and  direction  of  the  equiva- 
lent grid  point  forces  are  automatically  computed  using  the  isoparametric  shape  functions  of  the 
element  to  which  the  load  has  been  applied. 

The  GRAV  card  is  used  to  specify  a gravity  load  by  providing  the  components  of  the  gravity 
vector  in  any  defined  coordinate  system.  The  gravity  load  is  obtained  from  the  gravity  vector  and 
the  mass  matrix  assembled  by  the  Structural  Matrix  Assembler  (see  Section  4.28  of  the  Programmer's 
Manual).  The  gravitational  acceleration  is  not  calculated  at  scalar  points.  The  user  is  required 
to  introduce  gravity  loads  at  scalar  points  directly. 

The  RF0RCE  card  is  used  to  define  a static  loading  condition  due  to  a centrifugal  force 
field.  A centrifugal  force  load  is  specified  by  the  designation  of  a grid  point  that  lies  on 
the  axis  of  rotation  and  by  the  components  of  rotational  velocity  in  any  defined  coordinate 
i system.  In  the  calculation  of  the  centrifugal  force,  the  mass  matrix  is  regarded  as  pertaining 

to  a set  of  distinct  rigid  bodies  connected  to  grid  points.  Deviations  from  this  viewpoint, 
such  as  the  use  of  scalar  points  or  the  use  of  mass  coupling  between  grid  points,  can  result  in 
errors . 

Temperatures  may  be  specified  for  selected  elements.  The  temperatures  for  a R0D,  BAR,  C0NR0D 
| or  TUBE  element  are  specified  on  the  TFMPRB  data  card.  This  card  specifies  the  average  tempera- 

I 

| ture  on  both  ends  and,  in  the  case  of  the  BAR  element,  is  used  to  define  temperature  gradients 

I over  the  cross  section.  Temperatures  for  two  dimensional  plate  and  membrane  elements  are  specified 

on  a TEMPP1 , TEMPP2,  or  TEMPP3  data  card.  The  user  defined  average  temperature  over  the  volume  is 
used  to  produce  in-plane  loads  and  stresses.  Thermal  gradients  over  the  depth  of  the  bending 
elements,  or  the  resulting  moments,  may  be  used  to  produce  bending  loads  and  stresses. 
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If  no  thermal  element  data  is  given  for  an  element,  the  temperatures  of  the  connected  grid 
points  given  on  the  TEMP,  TEMPD  or  TEMPAX  cards  are  simply  averaged  to  produce  an  average 
temperature  for  the  element.  The  thermal  expansion  coefficients  are  defined  on  the  material 
definition  cards.  Regardless  of  the  type  of  thermal  data,  if  the  material  coefficients  for  an 
element  are  temperature-dependent  > • use  of  the  MATTi  card,  they  are  always  calculated  from  the 
"average"  temperature  of  the  element.  The  mere  presence  of  a thermal  field  does  not  imply  the 
application  of  a thermal  load.  A thermal  load  will  not  be  applied  unless  the  user  makes  a specific 
request  in  the  Case  Control  Deck. 

Enforced  axial  deformations  can  be  applied  to  rod  and  bar  elements.  They  are  useful  in  the 
simulation  of  misfit  and  misalignment  in  engineering  structures.  As  in  the  case  of  thermal  expan- 
sion, the  equivalent  loads  are  calculated  by  separate  subroutines  for  each  type  of  structural 
element,  and  are  applied  to  the  connected  grid  points.  The  magnitude  of  the  axial  deformation  is 
specified  on  a DEF0RM  card. 

Zero  enforced  displacements  may  be  specified  on  GRID,  SPC  or  SPC1  cards.  Zero  displacements 
which  result  in  nonzero  forces  of  constraint  are  usually  specified  on  SPC  or  SPC1  cards.  If  GRID 
cards  are  used,  the  constraints  become  part  of  the  structural  model  and  modifications  cannot  be 
made  at  the  subcase  level. 

Nonzero  enforced  displacements  may  be  specified  on  SPC  or  SPCD  cards.  The  SPC  card  specifies 
both  the  component  to  be  constrained  and  the  magnitude  of  the  enforced  displacement.  The  SPCD  card 
specifies  only  the  magnitude  of  the  enforced  displacement.  When  an  SPCD  card  is  used,  the  component 
to  be  constrained  must  be  specified  on  either  an  SPC  or  SPC1  card.  The  use  of  the  SPCD  card  avoids 
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the  decomposition  of  the  stiffness  matrix  when  changes  are  only  made  in  the  magnitudes  of  the 
enforced  displacements. 

The  equivalent  loads  resulting  from  enforced  displacments  of  grid  points  are  calculated  by 
the  program  and  added  to  the  other  applied  loads.  The  magnitudes  of  the  enforced  displacements 
are  specified  on  SRC  cards  (SPCAX  in  the  case  of  conical  shell  problems)  in  the  global  coordinate 
system.  The  application  of  the  load  is  automatic  when  the  user  selects  the  associated  SPC  set 
in  the  Case  Control  Deck. 

The  L0AD  card  in  the  Bulk  Data  Deck  defines  a static  loading  condition  that  is  a linear  com- 
bination of  load  sets  consisting  of  loads  applied  directly  to  grid  points,  pressure  loads,  gravity 
loads  and  centrifugal  forces.  This  card  must  be  used  if  gravity  loads  are  to  be  used  in  combina- 
tion with  loads  applied  directly  to  grid  points,  pressure  loads  or  centrifugal  forces.  The 
application  of  the  combined  loading  condition  is  requested  in  the  Case  Control  Deck  by  selecting 
the  set  number  of  the  L0AD  combination. 

It  should  be  noted  that  the  equivalent  loads  (thermal,  enforced  deformation  and  enforced  displace 
ment)  must  have  unique  set  identification  numbers  and  be  separately  selected  in  the  Case  Control  Deck. 
For  any  particular  solution,  the  total  static  load  will  be  the  sum  of  the  applied  loads  (grid  point 
loading,  pressure  loading,  gravity  loading  and  centrifugal  forces)  and  the  equivalent  loads. 

1.5.2  Frequency  Dependent  Loads 

A discussion  of  frequency  response  calculations  is  given  in  Section  12.1  of  the  Theoretical 
Manual,  The  DL0AD  card  is  used  to  define  linear  combinations  of  frequency  dependent  loads  that  are 
defined  on  RL0AD1  or  RL0AD2  cards.  The  RL0AD1  card  defines  a frequency  dependent  load  of  the 
form 

{P(f)>  = {A[C(f)  + iD(f)>l(9_2lTfT)}-  ^ (1) 

where  A is  defined  on  a DAREA  card,  C(f)  and  D(f)  are  defined  on  TABLED!  cards,  e is  defined  on  a 
DPHASE  card  and  t is  defined  on  a DELAY  card.  The  RL0AD2  card  defines  a frequency  dependent  load 
of  the  form 

{P(f)>  = {AB(f)ei{^f^0-2ltfT}}  , (2) 

where  A is  defined  on  a DAREA  card,  B(f)  and  ij>(f)  are  defined  on  TABLEDi  cards,  8 is  defined  on  a 
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DPHASE  card,  and  t is  defined  on  a DELAY  card.  The  coefficients  on  the  DAREA,  DELAY  and  DPHASE 
cards  may  be  different  for  each  loaded  degree  of  freedom.  The  loads  are  applied  to  the  specified 
components  in  the  global  coordinate  system. 

A discussion  of  random  response  calculations  is  given  in  Section  12.2  of  the  Theoretical 
Manual.  The  RANDPS  card  defines  load  set  power  spectral  density  factors  for  use  in  random  analysis 
of  the  form 


Sjk(f)  = (X  + iY)G(f)  , * (3) 

where  G{f)  is  defined  on  a TABRNDi  card.  The  subscripts  j and  k define  the  subcase  numbers  of  the 
load  definitions,  [f  the  applied  loads  are  independent,  only  the  diagonal  terms  (j=k)  need  be 
defined.  The  RANDT1  card  is  used  to  specify  the  time  lag  constants  for  use  in  the  computation  of 
the  autocorrelation  functions. 

1.5.3  Time  Dependent  Loads 

A discussion  of  transient  response  calculations  is  given  in  Section  11  of  the  Theoretical 
Manual.  The  DL0AD  card  is  used  to  define  linear  combinations  of  time  dependent  loads  that  are 
defined  on  TL0AD1  and  TL0AD2  cards.  The  TL0AD1  card  defines  a time  dependent  load  of  the  form 

{P{t)>  = {AF(t  - t)}  , (4) 

where  A is  defined  on  a DAREA  card,  t is  defined  on  a DELAY  card,  and  F(t-x)  is  defined  on  a 
TABLEDi  card.  The  TL0AD2  card  defines  a time  dependent  load  of  the  form 

!{0>  , t < 0 or  t > T2  - ^ 

(5) 

| At8  eCt  cos  (2nft+P)  j-,  0 < t < T2  - T7 

where  t = t - T1  - t and  A and  t are  defined  as  above.  The  coefficients  on  the  DAREA  and  DELAY 
cards  may  be  different  for  each  loaded  degree  of  freedom.  The  loads  are  applied  to  the  specified 
components  in  the  global  coordinate  system. 

Nonlinear  effects  are  treated  as  an  additional  applied  load  vector,  for  which  the  components 
are  functions  of  either  displacements  or  velocities.  This  additional  load  vector  is  added  to  the 
right  side  of  the  equations  of  motion  and  treated  along  with  the  applied  load  vector  during 
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lumen  cal  integration.  It  is  required  that  the  points  to  which  the  nonlinear  loads  are  applied 
and  the  degrees  of  freedom  on  which  they  depend  be  members  of  the  solution  set.  i.e..  that  they 
cannot  be  degrees  of  freedom  eliminated  by  constraints.  It  is  further  required,  that  if  a modal 

formulation  is  used,  the  points  referenced  by  the  nonlinear  loads  be  members  of  the  set  of  extra 
scalar  points  introduced  for  dynamic  analysis. 


St  present,  hASTRAN  Includes  four  different  types  of  nonlinear  elements. 

nonlinear  elements  see  Section  11.2  of  the  Theoretical  Manual.  The  E10LIH1  card 
load  of  the  form 


For  a discussion  of 
defines  a nonlinear 


•Vi*,-; 


where  P,  ,s  the  load  applied  to  x,,  Sj  Is  a scale  factor,  T(Xj)  is  a tabulated  function  defined 

with  a TABLEDi  card,  and  Xj  is  aw  permissible  displacement  or  velocity  component.  The  N0LIH2 
card  defines  a nonlinear  load  of  the  form 


pi (*)  Si  x ■ yk  , 


(7) 


where  Xj  and  ,k  are  any  permissible  pair  of  displacaMrt  or  velocity  components.  They  may  be  the 
same.  The  N0LIN3  card  defines  a nonlinear  load  of  the  form 


P1  (t) 


V*j)A  * xj>0 


(8) 


> x.  < 0 

J 


where  A is  an  exponent.  The  N0LIN4  card  defines  a nonlinear  load  of  the 


form 


_Si(-xj)A  ■ xj<0 


Nonlinear  loads  applied  to  a massless  system  without  damping  will  not  converge  to  a steady 
state  solution.  Use  of  DIAG  10  (Section  2.2.1)  will  cause  the  nonlinear  term  {Nn+1 } to  be  replaced 
by  1/3  {Nn+1  + Nn  + Nn_i>  ^ere  Nn+r  Nn  and  N„_1  are  the  values  of  the  nonlinear  loads  at  time 
steps  preceding  the  solution  time  step.  Section  11.3  of  the  Theoretical  Manual  discusses  the 
integration  equations. 
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1.6  DYNAMIC  MATRICES 


The  dynamic  matrices  are  defined  as  the  stiffness,  mass  and  damping  matrices  used  in  either 
the  direct  or  modal  formulation  of  dynamics  problems.  The  assembly  of  dynamics  matrices  is 

discussed  in  Section  9.3  of  the  Theoretical  Manual.  There  are  three  general  sources  for  the 
elements  of  the  dynamic  matrices. 


1.  Matrices  generated  by  the  Structural  Matrix  Assembler. 

2.  Direct  input  matrices. 

3.  Modal  matrices  obtained  from  real  eigenvalue  analysis. 

The  Structural  Matrix  Assembler  generates  stiffness  terms  from  the  following  sources 

1.  Structural  elements  defined  on  connection  cards,  e.g.,  CBAR  and  CR0D. 

2.  General  elements  defined  on  GENEL  cards. 

3.  Scalar  springs  defined  on  CELASi  cards. 


The  Structural  Matrix  Assembler  generates  mass  terms  from  the  following  sources: 

1.  A 6x6  matrix  of  mass  coefficients  at  a grid  point  defined  on  a C0NM1  card. 

z-  g™"g.on  a c,rd  ,n  te"s  of  its  ™d — 
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4.  Nonstructural  mass  for  all  elements  specifying  a value  on  the  property  card. 

5.  Scalar  masses  defined  on  CMASSi  cards. 


A discussion  of  inertia  properties,  including  the  Lumped  Mass  method  and  the  Coupled  Mass  method 
are  given  in  Section  5.5  of  the  Theoretical  Manual.  The  Structural  Matrix  Assembler  will  use  the 

Lumped  Mass  method  for  bars,  rods  and  plates  unless  the  PARAM  card  C0UPMASS  (see  PARAM  bulk  data  card) 
used  to  request  the  Coupled  Mass  method. 


Thb  Structural  Matrix  Assembler  generates  damping  terms  from  the  following  sources 

1.  Viscous  rod  elements  defined  on  CVISC  cards. 

2.  Scalar  viscous  dampers  defined  on  CDAMPi  cards. 


3. 


Element  structural 
tural  element  by  a 
the  element. 


damping  by  multiplying  the  stiffness  matrix  of  an  individual  struc- 
damping  factor  obtained  from  the  material  properties  (MAT?)  career 


In  addition,  uniform,  structural  damping  is  provided  by  multiplying  the  stiffness  matrix  generated 
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in  Structural  Matrix  Assembler  by  a damping  factor  that  is  specified  by  the  user  on  the  PARAM 
card  G (see  PARAM  bulk  data  card).  This  form  of  damping  is  not  recommended  for  hydroelastic  problems. 

The  direct  input  matrices  are  generated  by  transfer  functions  (TF  cards)  or  they  are  supplied 
directly  by  the  user  (DMIG  or  DMIAX  cards).  The  terms  of  the  direct  input  matrices  may  be  asso- 
ciated either  with  grid  points  or  with  extra  points  introduced  for  dynamic  analysis. 

The  modal  matrices  are  obtained  from  real  eigenvalue  analysis  using  the  stiffness  and  mass 
matrices  generated  by  the  Structural  Matrix  Assembler. 

1.6.1  Direct  Formulation 

In  the  direct  method  of  dynamic  problem  formulation,  the  degrees  of  freedom  are  simply  the 
displacements  at  grid  points.  The  dynamic  matrices  are  assembled  from  the  direct  input  matrices 
. and  the  stiffness,  mass  and  damping  matrices  generated  by  the  Structural  Matrix  Assembler.  The 

f direct  inPut  Prices  are  generated  by  transfer  functions  (TF  cards)  or  they  are  supplied  directly 

by  the  user  (DMIG  or  DMIAX  cards). 

!l  For  fluency  response  analysis  and  complex  eigenvalue  analysis  the  complete  dynamic  matrices 

are: 

) Bap  • (i  * tgJBjdl  ♦ D&]  ♦ (i) 

} &W  “ B)d]  + [1&]  • (2) 

t«dd]  ■ . (3) 

where  the  subscripts  dd  indicate  the  solution  set  composed  of  the  degrees  of  freedom  remaining 
i after  all  constraints  have  been  applied  and  the  extra  scalar  points  introduced  for  dynamic 

f analysis.  The  matrices  K,  B and  M are  the  stiffness,  damping  and  mass  matrices  respectively.  The 

superscript  1 indicates  the  matrices  generated  by  the  Structural  Matrix  Assembler.  The  superscript 
! 2 indicates  the  dfrect  input  matrices.  The  matrix  [K^d3  is  a structural  damping  matrix  obtained 

by  multiplying  the  stiffness  matrix  of  an  individual  structural  element  by  a damping  factor 
obtained  from  the  material  properties  (MATi ) card  for  the  element.  The  matrix  [kL]  is  multiplied 
by  the  damping  factor  (g)  to  provide  for  uniform  structural  damping  in  cases  where  it  is  appropri- 
ate. The  constant  g is  specified  by  the  user  on  a PARAM  card  (see  PARAM  bulk  data  card). 
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For  transient  response  analysis  the  complete  dynamic  matrices  are: 

riW>  ■ • 

- C"dd3  * [Midi  . 


(4) 

(5) 

(6) 


Where  is  the  radian  frequency  at  which  the  tern  ^kJ,]  prnducee  the  same  magnitude  of  damping 
as  the  term  igK^]  in  frequency  response  analysis,  and  m is  the  radian  frequency  at  which  the 

te™  “rCK<id]  praducss  the  s“»  magnitude  of  damping  as  the  tern  ip*,]  t„  frequency  response 
analysis.  The  equivalent  viscous  damping  is  only  an  approximation  to  the  structural  damping  as 
the  viscous  damping  forces  are  larger  at  higher  frequencies  and  smaller  at  lower  frequencies. 
Therefore,  the  quantities  »,  and  a,  are  frequently  selected  by  the  user  to  be  at  the  center  of 
the  frequency  range  of  interest.  A small  value  of  g/„,  ,s  frequently  useful  to  insure  stability 
of  hrgher  modes  in  „„„,inear  transient  analysis.  The  user  specifies  the  values  of  „ and  w,  on 

PAhA.1  carts  B and  B (see  P M bulk  data  card).  If  ,„d  , ,re  netted,  the  corresponding 
terms  are  ignored. 

1*6.2  Modal  Formulation 

i tbe  “0‘la,  "etto'i  °f  dl,ra"1c  probls"  formulation,  the  vibration  modes  of  the  structure  in  a 

selected  frequency  rang,  are  used  as  degrees  of  freedom,  thereby  reducing  the  number  of  degrees  of 

freedom  while  maintaining  accuracy  in  the  selected  frequency  range.  The  frequency  range  is  speci- 
fied on  PARAM  cards  by  either  selecting  the  carter  of  lowest  modes  obtained  from  a real  eigenvalue 
analysis  or  selecting  all  of  the  modes  in  a given  frequency  range  (see  PARAM  bulk  data  card). 

It  is  important  to  have  both  direct  and  modal  methods  of  dynamic  problem  formulation,  in 
order  to  maximize  efficiency  in  different  situations.  The  modal  method  will  usually  be  more 
efficient  in  problems  where  a small  fraction  of  all  of  the  modes  are  sufficient  to  produce  the 
desired  accuracy,  provided  that  the  bandwidth  of  the  direct  stiffness  matrix  is  large.  The 
bandvidth  may  be  large  due  either  to  a compact  structural  arrangement  or  to  dynamic  coupling 
effects.  The  direct  method  will  usually  be  more  efficient  for  problems  in  which  the  bandwidth 
of  the  direct  stiffness  matrix  is  small  and  for  problems  with  dynamic  coupling  in  which  a la^e 
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fraction  of  the  vibration  modes  are  required  to  produce  the  desired  accuracy.  For  problems  with- 
out dynamic  coupling,  i.e.,  for  problems  in  which  the  matrices  of  the  modal  formulation  are 
diagonal,  the  modal  method  will  frequently  be  more  efficient,  even  though  a large  fraction  of 
the  modes  are  needed. 

The  complete  (dynamic  matrices  used  in  dynamic  analysis  by  the  modal  method  include  the  direct 
input  mass,  damping  and  stiffness  matrices  [M^],  [B2d],  [K§d],  and  the  modal  matrices  Cm  - 3 , [b.,] 
and  [k.],  obtained  from  real  eigenvalue  analysis.  The  matrix  [m^  is  the  modal  mass  matrix  with 
off-diagonal  terms  (which  should  be  zero)  omitted.  The  modal  damping  matrix  [b.]  and  stiffness 
matrix  [k^]  are  obtained  from  [m^]  by: 


[bj] 

= [2irf.j  g(f.)  m.]  , 

(7) 

Cki3 

= [4tt2  f2  m.] 

(8) 

where  f.  is  the  frequency  of  the  ith  normal  mode  and  g(f.)  is  obtained  by  interpolation  of  a 
table  supplied  by  the  user  to  represent  the  variation  of  structural  damping  with  frequency.  This 
table  is  defined  with  a TA8DMP1  card.  Structural  damping  will  not  be  used  in  the  modal  formula- 
tion unless  an  SDAMPING  card  is  used  in  the  Case  Control  Deck  to  select  a particular  TABDMP1  card. 
The  specification  of  damping  properties  for  the  modal  method  is  somewhat  less  general  than  it  is 
for  the  direct  method,  in  that  viscous  dampers  and  nonuniform  structural  damping  are  not  used. 

The  mode  acceleration  method  of  data  recovery  is  optional  when  using  the  modal  formulation 
for  transient  response  and  frequency  response  problems,  see  Section  9.4  of  the  Theoretical  Manual 
for  details.  In  this  procedure,  the  inertia  and  damping  forces  are  computed  from  the  modal 
solution.  These  forces  are  then  added  to  the  applied  forces  and  the  combination  is  used  to  obtain 
a more  accurate  displacement  vector  for  the  structure  by  static  analysis.  This  improved  displace- 
ment vector  is  used  in  the  stress  recovery  operation.  The  mode  acceleration  method  is  selected 
with  the  PARAM  card  M0DACC  (see  PARAM  bulk  data  card). 
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1.7  HYDROELASTIC  MODELING 

There  are  two  methods  of  hydros, astic  modeling  currently  available  f„  NASTRAN.  G»e  is  the 
axisymsetnc  hydroelastic  .odeling  capability  and  the  other  is  the  three-dimensional  hydroelastic 
mg  oapa  illty.  These  are  described  in  Sections  1.7.1  and  1.7.2.  respectively 
The  NASTRAN  Asymmetric  hydros, astic  modeling  capability  is  designed  primarily  for  the 
; let,.  Of  problems  involving  small  motion  dynamic  response  of  models  with  combined  stroctnre  and 
sets.  The  options  include  both  rigid  and  flexible  container  boundaries,  free  surface 

'"7  C”PreSS,Mmi'-  ™ described  by  ax, symmetric  finite  elements.  The 
^tructure  is  described  by  conventional  nonaxisymaetric  elements  to  for.  matching  boundaries  with 

The  NASTRAN  three-dimensional  hydros, astic  modeling  capability  is  designed  for  the  solution  of 

LI  rr  ’T""”8'  arb,tran',J-ShaPed  **«*“  - "-*■  deluding  tilted  free 
rf  e and  allows  for  more  efficient  methods  of  obtaining  solutions  for  lar, e-order  problems 

he  fluid  is  modeled  by  three-dimensional  solid  elements  with  options  for  tetrahedron,  wedge  and 

exahodron  shapes.  The  elements  are  connected  to  fluid  grid  points  which  define  the  pressure 

ThS  Str“Ct"re  " "°da,ed  «"•.  tooventional 

meets.  The  fluids  are  assumed  to  be  incompressible.  , mutational,  and  non-viscous. 
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l-7-l  Ax I symmetric  Hydroelastic  Modeling 
1.7. 1.1  Solution  of  the  NASTRAN  Fluid  Model 

The  NASTRAN  axisymmetric  hydroelastic  option  allows  the  user  to  solve  a wide  variety  of  fluid 
problems  having  structural  interfaces,  compressibility  and  gravity  effects.  A complete  derivation 
of  the  NASTRAN  model  and  an  explanation  of  the  assumptions  are  given  in  Section  16.1  of  the 
Theoretical  Manual.  The  input  data  and  the  solution  logic  have  many  similarities  to  a structural 
model.  The  standard  normal  modes  analysis,  transient  analysis,  complex  eigenvalue  analysis  and 
frequency  response  solutions  are  available  with  minor  restrictions.  The  differences  between  a 
NASTRAN  fluid  model  and  an  ordinary  structural  problem  are  due  to  the  physical  properties  of  a 
fluid  and  are  summarized  below: 

1.  The  independent  degrees  of  freedom  for  a fluid  are  the  Fourier  coefficients  of  the 

■ pressure  function  (i.e.  "harmonic  pressures")  in  an  axisymmetric  coordinate  system.  The 

| independent  degrees  of  freedom  for  a structure  are  typically  displacements  and  rotations 

at  a physical  point  in  space. 

[ 

2.  Much  like  the  structural  model,  the  fluid  data  will  produce  "stiffness"  and  "mass" 
matrices.  Because  they  now  relate  pressures  and  flow  instead  of  displacements  and 

| forces,  their  physical  meaning  is  quite  different.  The  user  may  not  apply  loads, 

constraints,  sequencing  or  omitted  coordinates  "directly"  on  the  fluid  points  involved. 
Instead,  the  user  supplies  information  related  to  the  boundaries  and  NASTRAN  internally 
generates  the  correct  constraints,  sequencing  and  matrix  terms.  Indirect  methods, 
however,  are  available  to  the  user  for  utilizing  the  internally  generated  points  as 
normal  grid  or  scalar  points.  See  Section  1.7.1. 4 for  the  identification  code. 

3.  When  a physical  structure  is  to  be  connected  to  the  fluid,  the  user  supplies  a list  of 
fluid  points  and  a related  list  of  special  structural  grid  points.  NASTRAN  will  produce 
unsymmetric  matrix  terms  which  define  the  actual  physical  relations.  A special  provision 
is  included  in  NASTRAN  in  the  event  that  the  structure  has  planes  of  symmetry.  The  user 
may,  if  he  wishes,  define  only  a section  of  the  boundary  and  solve  his  problem  with 
symmetric  or  antisymmetric  constraints.  The  fluid-structure  interface  will  take  the 

; missing  sections  of  structural  boundary  into  account. 

- 4‘  Because  of  the  special  nature  of  the  fluid  problems,  various  user  convenience  options  are 

- absent.  The  fluid  elements  and  harmonic  pressures  may  not  be  included  in  the  structural 

j plots  at  present.  Plotting  the  harmonic  pressures  versus  frequency  or  time  may  not  be 

bi 
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"directly"  requested.  Because  mass  matrix  terms  are  automatically  generated  if 
compressibility  or  free  surface  effects  are  present,  the  weight  and  center  of  gravity 
calculations  with  fluid  elements  present  may  not  be  correct  and  should  be  avoided.  Also, 
the  inertia  relief  rigid  format  uses  the  mass  matrix  to  produce  internal  loads  and  if 

fluids  are  included,  these  special  fluid  terms  in  the  mass  matrix  may  produce  erroneous 
results. 

In  spite  of  the  numerous  differences  between  a NASTRAN  structural  model  and  a NASTRAN  fluid 
model,  the  similarities  allow  the  user  to  formulate  a model  with  a minimum  of  data  preparation  and 
obtain  efficient  solutions  to  large  order  problems.  The  similarities  of  the  fluid  model  to  the 
NASTRAN  structural  model  are  as  follows: 

1.  The  fluid  is  described <by  points  in  space  and  finite  element  connections.  The  locations 
of  the  axisymmetric  fluid  points  are  described  by  rings  (RINGFL)  about  a polar  axis,  much 
like  the  axisymmetric  conical  shell.  The  rings  are  connected  by  elements  (CFLUIDi)  which 
have  the  properties  of  density  and  bulk  modulus  of  compressibility.  Each  fluid  ring 
produces,  internally,  a series  of  NASTRAN  scalar  points,  Pn  and  Pn*  (i.e.  "harmonic 
pressures"),  describing  the  pressure  function,  P($),  in  the  following  equation: 

o n -An* 

P(fi’)  = P + 2_/  P cos  n*  + 2-i  P sin  n<P  0 < N < 100 
n=l  n=l 

where  the  set  of  harmonics  0,  n and  n*  are  selected  by  the  user.  If  the  user  desires  the 
output  of  pressure  at  specific  points  on  the  circular  ring,  he  may  specify  them  as 
pressure  points"  (PRESPT)  by  giving  a point  number  and  an  angle  on  a specified  fluid 
ring.  The  output  data  will  have  the  values  of  pressure  at  the  angle,  <t>,  given  in  the 
above  equation.  The  output  of  free  surface  displacements  normal  to  the  surface  (FREEPT) 
ar'e  also  available  at  specified  angles,  The  Case  Control  card  option  "AXISYM=FLUID" 
is  necessary  when  any  harmonic  fluid  degrees  of  freedom  are  included. 

2„  The  input  data  to  NASTRAN  may  include  all  of  the  existing  options  exrept  the  axisymmetric 
structural  element  data.  All  of  the  existing  Case  Control  options  may  be  included  with 
some  additional  fluid  Case  Control  requests.  All  of  the  structural  element  and 
constraint  data  may  be  used  (but  not  connected  to  RINGFL,  PRESPT  or  FREEPT  fluid  points). 
The  structure-fluid  boundary  is  defined  with  the  aid  of  special  grid  points  (GRIDB)  which 
may  be  used  for  any  purpose  that  a structural  grid  point  is  presently  used. 
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3.  The  output  data  options  for  the  structural  part  of  a hydroelastic  model  are  unchanged 
from  the  existing  NASTRAN  options.  The  output  values  for  the  fluid  will  be  produced  in 
the  same  form  as  the  displacement  vectors,  but  with  format  modifications  for  the  harmonic 
data.  Printed  values  for  the  fluid  may  include  both  real  and  complex  values.  Pressures 
and  free  surface  displacements,  and  their  velocities  and  accelerations,  may  be  printed 
with  the  same  request  {the  Case  Control  request  PRESSURE=SET  is  equivalent  to  DISP=SET) 
as  structural  displacements,  velocities  and  accelerations.  Structural  plots  are 
restricted  to  GRID  and  GRIDB  points  and  any  elements  connected  to  them.  X-Y  plot  and 
Random  Analysis  capabilities  are  available  for  FREEPT  and  PRESPT  points  if  they  are 
treated  as  scalar  points.  The  RINGFL  point  identification  numbers  may  not  be  used  in  any 
plot  request,  instead  the  special  internally  generated  points  used  for  harmonics  may  be 
requested  in  X-Y  plots  and  Random  Analysis.  See  Section  1.7.1.4  for  the  identification 
number  code.  No  element  stress  or  force  data  is  produced  for  the  fluid  elements.  As  in 
the  axi symmetric  conical  shell  problem,  the  Case  Control  request  HARM0NICS=N  is  used  to 
select  up  to  the  Nth  harmonic  for  output. 

1.7. 1.2  Hydroelastic  Input  Data 

A number  of  special  NASTRAN  data  cards  are  required  for  fluid  analysis  problems.  These  cards 

are  compatible  with  structural  NASTRAN  data.  A brief  description  of  the  uses  for  each  bulk  data 
card  follows. 

AXIF 

This  card  controls  the  formulation  of  the  axisymmetric  fluid  problem.  It  is  a required  card 
if  any  of  the  subsequent  fluid-related  cards  are  present.  The  data  references  a fluid-related 
coordinate  system  to  define  the  axis  of  symmetry.  The  gravity  parameter  is  included  on  the  card 
rather  than  on  the  GRAV  card  because  the  direction  of  gravity  must  be  parallel  to  the  axis  of 
symmetry.  The  values  of  density  and  bulk  elastic  modulus  are  conveniences  in  the  event  that  these 
properties  are  constant  throughout  the  fluid.  A list  of  harmonics  and  the  request  for  the 
nonsymmetric  (sine)  coefficients  are  included  on  this  card  to  allow  the  user  to  select  any  of  the 
harmonics  without  producing  extra  matrix  terms  for  the  missing  harmonics.  A change  in  this  list, 
however,  will  require  a restart  at  the  beginning  of  the  problem. 
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- :::r::;i;;rre’ abow  the  axis  °f  ^ — * - « * - 

- * ji:  ir: tion  ,or  the  fwd  - - - ~ 

PCn*  for  each  of  the  various  h.nuonics  selected  „„  the  AXIF  *T^T  ‘ ^ ^ 

connected  directly  to  normal  NASTRAN  structural  elements  ,SS3  grids  ^"7,  T’  “ 
constraints  may  be  applied  directly  to  RIRGFL  fluid  p0,nts.  d“a  ^ *> 

CFLOIDi 

pomtr  7 * t a vo,“  °f  ^ h—  * - ~ 

finite  element.  The  physical  1 S,Ca",  ~ “ • —a, 

defined  on  this  card  if  they  are  ^ ^ * 

defined,  the  default  value  on  the  AXIF  „m  ■ Property  ,s  not 

osed  to  define  fluid  elements  adjacent  to  ““  “ 

-s  available  in  the  remainder  of  the  fluid.  l”,nts 

GRIDB 

This  card  provides  an  alternative  to  the  GRID  card  for  the  definlf  , 
points  it  ain„  n-j  *...  0r  the  definiti°n  Of  structural  grid 

en  i ies  the  structural  grid  point  with  a particular  RINGFL  n v 

hydroelastic  problems.  The  particular  purpose  for  this  card  ,s  , . P0""  ^ 

structural  boundary  points  m exact' v the  °r“  ^ “Ser  t0  p,ace 

format  of  the  GRIDS  card  is  identical  to  7,  83  f’“id  P°’'ntS  “*  b°M"y'  Tte 

- - TO  identify  the  R Z t “^7  ^ ^ " “ 

" - ~ - “ay  use  L cards  ^ ^ 

the  user  uishes  to  solve  his  structural  problem  first  and  to  add  the  fluid 
converting  GRID  cards  to  GRIDB  cards.  The  referenced  RIRGFL  ■ , 

boundary  list  (B0VLIST1  , n,  RIRGFL  pent  must  still  be  included  in  a 

used.  {The  fl  12’,  ’ ^ ^ * - «™  cards  are 

fluid  effects  are  eliminated  by  specifying  no  harmonics.) 
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FREEPT,  PRESPT 

These  cards  are  used  to  define  points  on  a free  surface  for  surface  displacement  output  and 
points  in  the  fluid  for  pressure  output.  No  constraints  may  be  applied  to  these  points.  Scalar 
elements  and  direct  matrix  data  may  be  connected  to  these  points,  but  the  physical  meaning  of  the 
elements  will  be  different  from  that  in  the  structural  case. 

FSLI5T,  BDYLIST 

The  purpose  for  these  cards  is  to  allow  the  user  to  define  the  boundaries  of  the  fluid  with 
complete  freedom  of  choice.  The  FSLIST  card  defines  a list  of  fluid  points  which  lie  on  a free 
surface.  The  BDYLIST  data  is  a list  of  fluid  points  to  which  structural  GRIDB  points  are 
connected.  Points  on  the  boundary  of  the  fluid  for  which  BDYLIST  or  FSLIST  data  are  not  defined 
are  assumed  to  be  rigidly  restrained  from  motion  in  a direction  normal  to  the  surface. 

With  both  of  these  lists  the  sequence  of  the  listed  points  determines  the  nature  of  the 

boundary.  The  following  directions  will  aid  the  user  in  producing  a list. 

1.  Draw  the  z axis  upward  and  the  r axis  to  the  right.  Plot  the  locations  of  the  fluid 

points  on  the  right  hand  side  of  z. 

2.  If  one  imagines  oneself  traveling  along  the  free  surface  or  boundary  with  the  fluid  on 
one's  right  side,  the  sequence  of  points  encountered  is  used  for  the  list.  If  the 
surface  or  boundary  touches  the  axis,  the  word  “AXIS"  is  placed  in  the  list.  "AXIS"  may 
be  used  only  for  the  first  and/or  last  point  in  the  list. 

3.  The  free  surface  must  be  consistent  with  static  equilibrium.  With  no  gravity  field,  any 
free  surface  consistent  with  axial  symmetry  is  allowed.  With  gravity,  the  free  surface 
must  be  a plane  perpendicular  to  the  z axis  of  the  fluid  coordinate  system. 

4.  Multiple  free  surface  lists  and  boundary  lists  are  allowed.  A fluid  point  may  be 
included  in  any  number  of  lists. 

FLSYM 

This  card  allows  the  user  to  optionally  model  a portion  of  the  structure  with  pi  ;s  of 
symmetry  containing  the  polar  axis  of  the  fluid.  The  first  plane  of  symmetry  is  assumed  at  $ - 0.0 
and  the  second  plane  of  symmetry  is  assumed  at  $ = 360°/M  where  M is  an  integer  specified  on  the 
card.  Also  specified  are  the  types  of  symmetry  for  each  plane,  symmetric  (S)  or  antisymmetric  (A). 
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The  user  must  also  supply  the  relevant  constraint  data  for  the  structure.  The  solution  is 
performed  correctly  only  for  those  harmonic  coefficients  that  are  compatible  with  the  symmetry 
conditions  as  illustrated  in  the  following  example  for  quarter  symmetry,  M - 4. 


Series 

Plane 

1 

Plane  2 

S 

A 

Cosine 

S 

0,2,4,.. . 

1 *3,5, . . * 

A 

none 

none 

Sine 

S 

none 

none 

(*) 

A 

1*3,5,. . . 

2,4,6,... 

DMIAX 

These  cards  are  used  for  Direct  Matrix  Input  for  special  purposes  such  as  surface  friction 
effects.  They  are  equivalent  to  the  DMIG  cards,  the  only  difference  being  the  capability  to 

specify  the  harmonic  numbers  for  the  degrees  of  freedom.'  A matrix  may  be  defined  with  either  DMIG 
or  DMIAX  cards,  but  not  with  both. 

1.7. 1.3  Rigid  Formats 

THe  characteristics  of  the  field  analysis  problems  which  cause  restrictions  on  the  type  of 
solution  are: 

1.  The  fluid-structure  interface  is  mathematically  described  by  a set  of  unsynmetric 
matrices.  Since  the  first  six  Rigid  Formats  are  restricted  to  the  use  of  syrmetric 
matrices,  the  fluid-structure  boundary  is  ignored.  Thus,  for  any  of  these  Rigid  Formats, 
the  program  solves  the  problem  for  a fluid  in. a rigid  container  with  an  optional  free 
surface  and  an  uncoupled  elastic  structure  with  no  fluid  present. 

2.  No  means  are  provided  for  the  direct  input  of  applied  loads  on  the  fluid.  The  only 
direct  means  of  exciting  the  fluid  is  through  the  structure-fluid  boundary.  The  fluid 

problem  may  be  formulated  in  any  rigid  format.  However,  only  some  will  provide 
nontrivial  solutions. 
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The  suggested  Rigid  formats  for  thB  .x,sy„etric  „„„  ^ ^ ^ ^ 

described  below: 

Rigid  Format  No.  3 - Normal  Modes  Analysis 

Thd  modes  of  a fluid  In  . rigid  container  may  be  extracted  with  a conventional  solution 
request,  free  surface  effects  with  or  without  gravity  may  be  accounted  for.  Any  structure  data 
he  deck  wil,  be  treated  as  a disjoint  problem  (The  structure  may  also  produce  non™,  modes., 
oraal  rzatron  of  the  eigenvectors  using  the  POINT  option  will  cause  a fatal  error. 

Rigid  Format  No.  7 - Direct  Complex  Eigenvalue  Analysis 

The  coupled  modes  of  the  fluid  and  structure  must  he  solved  with  this  rigid  format.  If  „„ 
damping  or  direct  input  matrices  are  added,  the  resulting  complex  roots  be  purely  imaginary 
numbers,  whose  values  are  the  natural  frequeneies  of  the  system.  The  mode  shape  of  the  combination 

may  be  normalued  to  the  maximum  quantity  (harmonic  pressure  or  structural  displacement)  or  to  a 
specified  structural  point  displacement. 

Rigid  Format  No.  8 - Direct  Frequency  and  Random  Response 

This  solution  may  be  used  directly  if  the  loads  are  applied  only  to  the  structural  points. 
The  use  of  overall  structural  damping  (parameter  g)  is  not  recomaended  since  the  fluid  matrices 
will  be  affected  incorrectly.  Output  restrictions  are  listed  in  Section  1.7.1.1, 

Rigid  Format  No.  9 - Direct  Transient  Response 

Transient  analysis  may  be  performed  directly  on  the  fluid-structure  system  if  the  following 
rules  apply. 

!.  Applied  loads  and  initial  conditions  are  only  given  to  the  structural  points. 

2.  All  quantities  are  measured  relative  to  static  equilibrium.  The  initial  values  of  the 
pressures  are  assumed  to  be  at  equilibrium. 

3.  Overall  structural  damping  (parameters  »3  and  g)  must  not  be  used. 

4.  Output  restrictions  are  listed  in  Section  1.7. 1.1. 
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Rigid  Formats  IQ,  II  and  12  - Modal  Formulations 

Although  these  rigid  formats  may  be  used  in  a fluid  dynamics  problem,  their  practicality  is 
limited.  The  modal  coordinates  used  to  formulate  the  dynamic  matrices  will  be  the  normal  modes  of 
both  the  fluid  and  the  structure  solved  as  uncoupled  systems.  Even  though  the  range  of  natural 
frequencies  would  be  typically  very  different  for  the  fluid  from  that  for  the  structure,  NASTRAN 
will  select  both  sets  of  modes  from  a given  fixed  frequency  range.  The  safest  method  with  the 
present  system  is  the  extraction  of  all  modes  for  both  systems  with  the  Tridiagonal ization  Method. 
This  procedure,  however,  results  in  a dynamic  system  with  large  full  matrices.  Direct  formulation 
would  be  more  efficient  in  that  case.  At  present,  the  capability  for  fluid-structure  boundary 
coupling  is  not  provided  with  Rigid  Formats  IQ,  II  and  12.  However,  the  capability  may  be  provided 
by  means  of  an  ALTER  using  the  same  logic  as  in  the  direct  formulations. 

1.7. 1.4  Hydroelastic  Data  Processing 

The  fluid  related  data  cards  submitted  by  the  user  are  processed  by  the  NASTRAN  Preface  to 
produce  equivalent  grid  point,  scalar  point,  element  connection  and  constraint  data  card  images. 
Each  specified  harmonic,  N,  of  the  Fourier  series  solution  produces  a complete  set  of  special  grid 
and  connection  card  images.  In  order  to  retain  unique  internal  identification  numbers  for  each 
harmonic,  the  user  (or  external)  identification  numbers  are  encoded  by  the  algorithm  below: 

RINGFL  points: 

NASTRAN  (or  internal)  grid  ID  = User  (or  external)  ring  ID  + 1,000,000  x IN 

where 

Ipj  = H + 1 cosine  series 

Ifj  = N + 1/2  sine  series 

CFLUIDi  connection  cards: 

NASTRAN  (or  internal)  element  ID  = User  (or  external)  element  ID  x 1000  + I. 

N 

where  IN  is  defined  above  for  each  harmonic  N. 

For  example,  if  the  user  requested  all  harmonics  from  zero  to  two,  including  the  sine(*) 
series,  each  RINGFL  card  will  produce  five  special  grid  cards  internally.  If  the  user’s 
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Identification  number  {in  field  2 of  the  RINGFL  data  card)  were  37,  the  internally  generated  grid 
points  would  have  the  following  identification  numbers: 

Harmonic  ID 

0 1,000,037 

1*  1,500,037 

1 2,000,037 

2*  2,500,037 

2 3,000,037 

These  equivalent  grid  points  are  resequenced  automatically  by  NASTRAN  to  be  adjacent  to  the 
original  RINGFL  identification  number • A RINGFL  point  may  not  be  resequenced  by  the  user. 

The  output  from  matrix  printout,  table  printout,  and  error  messages  will  have  the  fluid  points 
labeled  in  this  form.  If  the  user  wishes,  he  may  use  these  numbers  as  scalar  points  for  Random 
Analysis,  X-Y  plotting,  or  for  any  other  purpose. 

In  addition  to  the  multiple  sets  of  points  and  connection  cards,  the  NASTRAN  Preface  also  may 
generate  constraint  sets.  For  example,  if  a free  surface  (FSLIST)  is  specified  in  a zero-gravity 
field,  the  pressures  are  constrained  by  NASTRAN  to  zero.  For  this  case,  the  internally  generated 
set  of  single  point  constraints  are  internally  combined  with  any  user  defined  structural 
constraints  and  will  always  be  automatically  selected. 

If  pressures  at  points  in  the  fluid  (PRESPT)  or  gravity  dependent  normal  displacements  on  the 
free  surface  (FREEPT)  are  requested,  the  program  will  convert  them  to  scalar  points  and  create  a 
set  of  multipoint  constraints  with  the  scalar  points  as  dependent  variables.  The  constraint  set 
will  be  internally  combined  with  any  user  defined  sets  and  will  be  selected  automatically. 

The  PRESPT  and  FREEPT  scalar  points  may  be  used  as  normal  scalar  points  for  purposes  such  as 
plotting  versus  frequency  or  time.  Although  the  FREEPT  values  are  displacements,  scalar  elements 
connected  to  them  will  have  a different  meaning  from  that  in  the  structural  case. 
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1,7-2  Three-Dimensional  Hydroelastic  Modeling 
1.7. 2, I Solution  Approach 

The  three-dimensional  hydroalasticit,  capability  in  HASTRAH  allows  for  the  solotion  of 
problems  involving  interacting,  arbitrarily-shaped  structures  and  fluids.  It  is  intended  for  the 
vibration  analysis  of  fluid-filled  tents  an  acceleration  field  where  the  flaid  motions  interact 

with  the  structure  displacements.  Both  free  surface  sloshing  modes  and  higher  frequency  coupled 
modes  may  be  obtained  from  the  analysis. 

The  method  used  to  formulate  the  fluid/structure  equations  is  described  in  Reference  1 The 

basis  for  defining  the  fluid  is  three-dimensional  finite  elements  connected  to  fluid  grid  points 

defining  the  Euler, an  pressure  at  a point  fixed  in  space.  The  use  of  a single  degree-of-freedom 

pressure  at  each  point  rather  than  three  displacements  allows  a finer  mesh  of  elements  with  a 
reasonable  matrix  order. 

In  the  formulation  of  the  fluid/structure  system,  the  interior  fluid  degrees  of  freedom  are 
transformed  and  removed  fro,  the  solution  matrices.  The  eigenvalues  of  the  combination  are 
extracted  from  small,  fully  dense,  symmetric  mass  and  stiffness  matrices,  efficiently  processed 

with  the  "Givens-  method.  The  solution  matrices  are  defined  only  by  the  free  surface  displacements 
and  the  reduced  structure  coordinates. 

All  NASTRAN  modeling  options  are  available  for  the  definition  of  the  structure.  All  options 

for  the  Executive  Control  and  Case  Control  data  for  normal  modes  analysis  are  also  available  for 

the  hydroelastic  problems.  In  addition  to  the  normal  NASTRAtf  data,  a hydroelastic  problem  requires 

the  addition  of  a finite  element  fluid  model,  the  specification  of  its  boundaries  and  the  addition 
of  special  control  data. 

. For  three-dimensional  hydroelastic  analysis,  the  fluid  is  modeled  with  three-dimensional 
finite  elements  having  shapes  defined  by  tetrahedra  (CFTETRA),  wedge  (CFWEDGE)  and  hexagonal 
(CFHEX1  or  CFHEX2)  volumes.  The  fluid  is  assumed  to  be  locally  Incompressible  and  „„„-,iscous  with 
small  motions  relative  to  the  overall  free  body  displacements  of  the  system.  The  following  options 
are  provided  for  defining  the  fluid  boundary  conditions. 

1.  The  default  boundary  is  a rigid  wall. 

2.  Pure  free  surfaces  are  defined  with  single  point  constraints. 

3.  Free  surfaces  with  gravity  effects  are  specified  with  CFFREE  data  cards. 

4‘  Fluid/structure  boundaries  are  defined  by  CFLSTR  data  cards. 
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Several  alternate  paths  are  available  for  the  enaction  of  the  problem  and  the  foliation  of  the 
solution  equations.  These  are: 

1*  Direct  versus  Modal  Structure  Formulation 

In  "direct"  formulation,  the  solution  matrices  are  defined  by  the  structure  degrees  of 

freedom  (after  constrained  and  omitted  points  are  removed)  plus  one  degree  of  freedom  for 

each  free  surface  point  defined  on  CFFREE  data.  The  alternate  "modal"  formulation 

calculates  the  modes  of  the  empty  structure  and  uses  the  generalized  displacements  of 

these  modes  with  the  free  surface  degrees  of  freedom  in  the  solution  matrix  formulation. 

Although  the  modal  formulation  requires  the  additional  cost  of  another  eigenvalue 

extraction  process,  the  combination  system  matrices  will  be  smaller.  This  method  is 

recommended  for  problems  where  several  different  fluid  models  are  used  with  the  same 

structure  model.  The  structure  modes  need  only  be  calculated  once.  Different  fluid 

models  may  be  analyzed  using  the  NASTRAN  restart  procedure  to  recover  the  structure  mode 
data. 

2.  Compressibility  Options 

Two  methods  are  provided  for  defining  the  compressible  fluid  effects.  The  overall 
compressibility  of  the  enclosed  volume  may  be  specified  as  a parametric  number  which,  in 
effect,  provides  a stiffness  factor  applied  to  the  total  volume  change.  The  alternate 
method  produces  zero  volume  change  by  automatically  constraining  one  degree  of  freedom  in 
the  system.  The  latter  method  is  not  allowed  in  the  "modal"  fomilation  option. 

3.  Differential  Stiffness  Effects  (Ullage  Pressure) 

An  option  has  been  provided  for  including  the  effects  of  ullage  pressure  on  the  structure 
stiffness.  These  additional  stiffness  terms  are  calculated  in  a separate  structure-only 
Rigid  Format  4 analysis  with  pressures  defined  by  static  loads.  The  differential 
stiffness  is  transferred  to  the  problem  with  the  NASTRAN  checkpoint/restart  procedure  and 
is  controlled  by  two  parameters,  DISTIF  and  DIFSCALE. 


In  the  following  sections,  the  actual  NASTRAN  input  Is  described.  The  section  on  the 

Executive  Control  Deck  describes  the  overall  system  control  and  the  available  parametric 

data.  The  section  on  the  Case  Control  Deck  describes  the  control  of  optional  input  cases 

and  output  requests.  The  Bulk  Data  Deck  section  describes  the  detailed  formats  for  each 
bulk  data  card. 
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1.7. 2. 2 Executive  Control  Deck 

The  hydroelastic  Executive  Control  Deck  is  similar  +u  . _ 

~z,:.rcrr 

with  the  NAST8AN  system.  Packages  are  delivered 

T«o  special  MAGs  are  provided  for  the  hydroelastic  analysis 

MAG  3k  - Prints  a list  of  degrees  of  freedom  incloding  f,„,d  point  definitions. 

For  each  point,  indication  is  made  identifying  the  sets  to  which 
it  belongs. 

DIAG  33  - Prints  the  contents  of  selected  displacement  sets.  For  each  set,  a list  of  all 
egrees  of  freedom  belonging  to  the  set  is  given 

These  two  DIAGs  produce  output  similar  to  that  provided  by  DIAGs  21  and  22  except  that  the 
following  hydroelastic  sets  are  included  or  modified: 

Ux  = Structure  point 
Uy  = Fluid  point 
Ufr  = Free  surface  point 
Uz  = Ux  + Ufr 

Uab  = a bits  (structure  only) 

Ui  = Interior  fluid  points 
Ua  = Uab  + Ufr 

Hydroelastic  DMAP  A1  tfbc 


**»• 


1.7. 2. 3 Case  Control  Deck 

The  Case  Control  data  for  normal  modes  analysis  Rioid  , • 

r:  rr 

Pbcasea  mast  he  provided.  The  first  set  mast  seiect  an  EI6B  card  ,hy  means  „f  the  MEIHgD  card)  t„ 
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define  eigenvalue  extraction  for  the  structure-only  model.  Several  subcases  .ay  be  used  to 
define  output  requests  for  different  vectors  with  the  WES  card.  A second  set  of  subcases  is  also 
needed  to  define  eigenvalue  extraction  and  output  requests  for  the  cobined  fluld/structure  model. 

t 6 NEWM0DE  °r  0LDSTR  parameter  is  used  modal  formulation,  only  the  second  set  of  subcases 
used  for  the  deplete  model,  is  required.  Three  sa.ple  Case  Control  Decks  are  shown  below. 


Direct  Formulation: 
TITLE  = 

SPC  = 10 
METHOD  = 50 
DISP  = ALL 


Modal  Formulation: 

TITLE  = 

SPC  = 10 
SUBCASE  1 

LABEL  = M0DES  OF  EMPTY  STRUCTURE 
METHOD  = 10 
DISP  = NONE 
SUBCASE  2 

LABEL  = M0DES  WITH  FLUID  INCLUDED 
METH0D  = 20 
DISP  = ALL 


Modal  Formulation  with  Selective  Output  Requests: 
TITLE  = 

SPC  = 10 
SUBCASE  1 

LABEL  = STRUCTURE  M0DES  1 8 2 
METHOD  = 10 
DISP  = ALL 
M0DES  = 2 
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LABEL  = STRUCTURE  M0DES  3 & 4 
DISP  = N0NE 
SUBCASE  5 

LABEL  » FLUID/STRUCTURE  MODES  1-3 
METHOD  = 20 


DISP  = ALL 
M0DES  = 3 
SUBCASE  8 

LABEL  = FLUID/STRUCTURE  M0DE  4 
DISP  = N0NE 


In  the  third  and  last  exanrnl*  ahn„0 

the  first  three  coined  modes  will  fae  pliZT^  ^ ^ ^ ^ *"  m°deS  and 

i!^rgelastic  Output  Control 

a"«  structure  outputs.  The  ^ *°  C“"t,'0,  M the 

“h  15  disp”““nts- forces  and  stresses  « «* 

2'  "trr’rrz::  °::rr9  ^ ^ ^ — — 

-•  - «-  - sir.;  ir r -*• — - ~ 

3-  Both  structure  and  fluid  ele„ents  „ay  be  pJott-  „ 

Hind  point  degrees  of  freedom  are  actual!,  °r 

defonned  shapes.  P^s.ures  and  should  not  be  plotted  as 

4'  IIV^  **•  "*«  ^ * plotted  „si„g  ths  ,,„flPE„  or  ( 

options.  It  is  recommended  that  PL0TEI  .1™  , VECTOR'  piot 

the  fluid  elements  CFHEX1  CFHEX2  etc  $ 6 ^ ^ ^ ^ $Urface‘  If 

5 “ - * — — p,pt  - - - - 

■ rrr  ~ card  * -** — - ~ ^ case  ^ 
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1. 7.2.4  Bulk  Data  Deck 

The  bulk  data  cards  that  pertain  specifically  to  three-dimensional  hydroelastic  modeling  are: 
CFFREE,  CFHEXi  (1  - 1 or  2),  CFLSTR,  CFTETRA,  CFWEDGE  and  MATE.  These  are  all  described  in  Section 

2.4  along  with  all  other  NASTRAN  bulk  data  cards.  These  cards  are  used  to  define  the  fluid  and 
fluid/structure  interface.  The  tank  walls  and  supporting  structure  are  defined  with  NASTRAN 

structural  elements.  The  actual  tank  walls  must  be  defined  by  two-dimensional  membrane,  panel  or 
plate  elements. 

In  addition  to  the  special  cards  mentioned  above,  the  following  NASTRAN  bulk  data  cards  are 
used  for  special  hydroelastic  purposes: 

1.  GRID  cards  are  used  to  define  the  fluid  points.  Fluid  points  contain  only  one  degree  of 
freedom  and  may  not  be  connected  to  the  structural  elements. 

2.  GRAV  cards  are  used  to  define  the  magnitude  and  direction  of  the  gravity  field.  The  set 
identification  numbers  are  referenced  by  the  fluid  boundary  data  cards. 

3.  SPC  and  SPC1  data  cards  may  be  used  to  define  constraints  on  the  fluid  grid  points. 
These  constraints  are  used  to  define  regions  of  zero  pressure  in  the  fluid,  such  as  a 
free  surface  without  gravity  effects  or  anti -symmetric  boundary  condition  on  a plane  of 
symmetry.  Only  degree-of-freedom  number  1 may  be  specified  for  a fluid  grid  point. 

In  addition,  as  indicated  in  Section  1.7.2.2,  several  optional  parameters  may  be  specified  by 
the  user  for  both  direct  and  modal  formulations.  These  parameters  are  in  addition  to  those  already 
provided  in  Rigid  Format  3 and  are  entered  in  the  Bulk  Data  Deck  using  the  PARAM  card.  The 
parameters  are  described  below.  They  are  used  to: 

1.  Control  the  optional  computation  paths, 

2.  Specify  numerical  factors  to  be  used  in  the  formulation,  and 

3.  Allow  blocks  of  DMAP  statements  to  be  turned  "off"  for  restart  from  a previous  checkpoint 
run. 

Direct  Formulation  Parameters: 

1.  C0MPTYP  (optional)  default  = -1 

Controls  the  type  of  compressibility  calculations  performed.  A negative  integer  will 
cause  finite  compressibility  as  defined  by  the  KC0MP  parameter.  A positive  integer 

will  cause  constraint  equation  to  be  generated  to  provide  pure  incompressibility. 

2.  KC0MP  (optional)  default  = 1.0 
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The  real  »alue  of  this  parameter  defines  the  overall  compressibility  of  the  field  .Ola* 
The  definition  is  fluid  bulk  modulus  divided  by  total  volume. 

3.  DIFSTIF  (optional)  default  = 1 

A negative  Integer  value  causes  the  differential  stiffness  matrix  to  be  included  for 
ullage  pressure  effects.  This  matrix  is  available  fro.  the  checkpoint  file  of  a Rigid 
Format  4 solution  run  of  the  structure  model. 

4.  DIFSCALl  (optional)  default  = 1.0 

The  differential  stiffness  matrix  may  be  multiplied  by  the  real  value  of  this  parameter. 

5.  NEWM0DE  (optional)  default  = 1 

A negative  integer  will  cause  all  IMAP  statements  and  ALTERS  up  to  the  eigenvalue 
extraction  to  be  skipped.  This  allows  the  user  to  restart  the  original  solution  to 
obtain  different  eigenvectors  without  changing  the  DMAP  ALTER  deck. 

6.  0LDSTR  (optional)  default  = 1 

A negative  value  will  cause  most  structure-related  processing  to  be  skipped.  This  allows 
the  user  to  restart  a previous  solution,  either  hydro  or  structure  only,  and  change  the 
fluid  model  without  recomputing  the  unchanged  structure. 


Modal  Formulation  Parameters: 

1.  KC0MP  (optional)  default  = 1.0 

(same  as  direct  formulation  parameter) 

2.  DIFSTIF  (optional)  default  =1 

(same  as  direct  formulation  parameter) 

3.  DIFSCALE  (optional)  default  = 1.0 
(same  as  direct  formulation  parameter) 

4.  NEWM0DE  (optional)  default  = 1 

(same  as  direct  formulation  parameter) 

5.  0LDSTR  (optional)  default  = 1 

(same  as  direct  formulation  parameter) 

6.  LM0DES  (optional)  default  = 1 

This  Integer  value  specifies  the  number  of  the  lowest  structure  .odes  to  be  used  when 

formulating  the  hydroelastic  matrices.  A negative  value  Indicates  all  available  modes 
are  to  be  used. 
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1.8  HEAT  TRANSFER  PROBLEMS 

1.8.1  Introduction  to  NASTRAN  Heat  Transfer 


NASTRAN  heat  flow  capability  may  be  used  either  as  a separate  analysis  to  determine 
temperatures  and  fluxes,  or  to  determine  temperature  inputs  for  structural  problems.  Steady  and 
transient  problems  can  be  solved,  including  heat  conduction  (with  variable  conductivity  for  static 
analysis),  film  heat  transfer,  and  nonlinear  (fourth  power  law)  radiation. 

The  heat  flow  problem  is  similar,  in  many  ways,  to  structural  analysis  (Figure  1).  The  same 
grid  points,  coordinate  systems,  elements,  constraints,  and  sequencing  car.  be  used  for  boh,  pro- 
blems. There  are  several  differences,  such  as  the  number  of  degrees  of  freedom  per  grid  point, 
the  methods  of  specifying  loads,  boundary  film  heat  conduction,  and  the  nonlinear  elements.  For 
heat  flow  problems,  the  only  unknown  at  a grid  point  is  the  temperature  (cf.  structural  analysis 
with  three  translations  and  three  rotations),  and  hence,  there  is  one  degree  of  freedom  per  grid 
point.  Additional  grid  or  scalar  points  are  introduced  for  fluid  ambient  temperatures  in  convective 
film  heat  transfer.  If  radiation  effects  are  included  or  the  conductivity  of  an  element  is  temperature 
dependent,  the  problem  becomes  nonlinear  (cf.  structural  analysis  with  temperature  dependent  materials 
which  only  requires  looking  up  material  properties  and  computing  thermal  loads). 

The  heat  conduction  analysis  of  NASTRAN  is  compatible  with  structural  analysis.  If  the  same 
finite  elements  are  appropriate,  then  the  same  grid  and  connection  cards  can  be  used  for  both 
problems.  As  in  structural  analysis,  the  choice  of  a finite  element  model  is  left  to  the  analyst. 
Temperature  distributions  can  be  output  in  a format  which  can  be  input  into  structural  problems. 

Heat  flow  analysis  uses  many  structural  NASTRAN  Bulk  Data  cards.  These  include  (where  i means 
there  is  more  than  one  type):  CBAR,  CDAMPi , CELASi,  CHEXAi , CIHEXi,  C0NR0D,  C0RDii,  CQRMEM, 

CQUADi , CR0D,  CTETRA,  CTRAPRG,  CTRIAi , CTRIARG,  CTRMEM,  CTUBE,  CVISC,  CWEDGE,  DAREA,  DELAY,  DL0AD, 

DMI,  DMIG,  EP0INT,  GRDSET , GRID,  L0AD,  MPC,  MPCADD,  N0LINi , 0MITi , PARAM,  Piii  (for  elements  re- 
quiring properties),  PL0TEL,  SEQiP,  SL0AD,  SPCi,  SPCADD,  SP0INT,  TABLEDi,  TABLEMi,  TEMPii,  TF, 

TL0ADi,  and  TSTEP. 
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Heat  Transfer  Elements 

The  basic  heat  conduction  elements  are  the  same  as  NASTRAN  structural  elements.  These  ele- 
ments  are  shown  in  the  following  table: 


Heat 

Conduction  Elements 

Type 

Elements 

Linear 

Membrane 

Solid  of  Revolution 
Solid 

Scalar 

BAR,  R0D,  C0NR0D,  TUBE 

™EM,  TRIA1 , TRIA2,  QDMEM, 
QUAD!,  QUAD2 

TRIARG,  TRAPRG 

TETRA,  WEDGE,  HEXA1 , HEXA2, 
IHEX1,  IHEX2,  IHEX3 

CELASi,  CDMAPi 

* t0"neCti°"  an,!-  if  card  (Pxxx)  is  defined  for  each  of  tee 

elements-  Unear  elements  nave  a constant  cross-sectlona,  area.  The  offset  on  the  BAH  Is  treated 

as  a perfect  condoctor  temperature  drop).  For  the  membrane  events,  the  beat  conduction 
thickness  ,s  the  membrane  thickness.  The  bending  characteristics  of  the  elements  do  not  enter 
into  heat  conduction  problems.  The  solid  of  revolution  element.  TRAPRG,  has  been  generalised  to 
accept  genera,  quadrilateral  rings  (i.e.,  the  top  and  bottom  need  not  be  perpendicular  to  the 
t-axis  for  heat  conduction).  These  heat  conduction  elements  are  composed  of  constant  gradient 
lines,  triangles,  and  tetrahedra.  The  guadrilaterals  are  composed  of  overlapping  triangles,  and 
the  wedges  and  hexahedr,  from  subtetrahedra.  Scalar  spring  elements  are  used  for  transient 
analysis  temperature  constraints  and  scalar  damping  elements  are  used  to  add  thema,  mass.  Bra- 
dients  and  fluxes  may  be  output  by  requesting  ELF0RCE. 


Thermal  materia,  conductivities  and  beat  capacities  are  given  on  MAT4  (isotropic)  and  HATS 
anisotropic)  Bulk  Data  cards.  Temperature  dependent  conductivities  are  given  on  MATT4  and  MATT5 
bulk  data  cards,  which  can  only  be  used  for  nonlinear  static  analysis.  The  heat  capacity  per  unit 
volume  is  specified,  which  is  the  product  of  density  and  heat  capacity  per  unit  mass  („c  ).  Lumped 
conductivities  and  then..,  capacitance  may  be  defined  by  the  CELASi  and  CDAMPi  elements,  respectively 
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A special  element  (HBDY)  defines  an  area  for  boundary  conditions.  There  are  five  basic  types 
called  P0INT,  LINE,  REV,  AREA3,  and  AREA4.  A sixth  type,  ELCYL,  is  for  use  only  with  QVECT  radia- 
tion. The  HBDY  is  considered  an  element,  since  it  can  add  terms  to  the  conduction  and  heat  capa- 
city matrices.  There  is  a CHBDY  connection  and  PHBDY  property  card.  When  a film  heat  transfer 
condition  is  desired,  film  conductivity  and  heat  capacity  per  unit  area  are  specified  on  MAT4  data 
cards.  The  ambient  temperature  is  specified  with  additional  points  (GRID  or  SP0INT)  listed  on  the 
CHBDY  connection  card.  See  Figure  Z for  geometry. 

Radiation  heat  exchange  may  be  included  between  HBDY  elements.  A list  of  HBDY  elements  must 
be  specified  on  a RADLST  Bulk  Data  card.  The  emissivities  are  specified  on  the  PHBDY  cards.  The 
Stefan-Boltzmann  constant  (SIGMA)  and  absolute  reference  temperature  (TABS)  are  specified  on  PARAM 

Bulk  Data  cards.  Radiation  exchange  coefficients  (default  is  zero)  are  specified  on  RADMTX  Bulk 
Data  cards. 

The  several  types  of  power  input  to  the  HBDY  elements  can  be  output  by  the  ELF0RCE  request. 
l-8*3  Constraints  and  Partitioning 

Constraints  are  applied  to  provide  boundary  conditions,  represent  "perfect"  conductors,  and 
provide  other  desired  characteristics  for  the  heat  transfer  model. 

Single  point  constraints  are  used  to  specify  the  temperature  at  a point.  The  grid  or  scalar 
points  are  listed  on  SPC  or  SPC1  bulk  data  cards,  not  GRDSET  or  GRID  cards.  The  component  on  the 
data  card  must  be  "0"  or  "1".  This  declares  the  degree  of  freedom  to  be  in  the  u$  set.  The  method 
of  specifying  temperature  is  dependent  upon  the  problem  type. 

In  linear  statics  analysis,  the  SPC  or.  SPC1  card  is  used  to  constrain  grid  points  at  a fixed 
temperature.  In  nonlinear  statics  analysis,  the  SPC  or  SPC1  card  is  used  to  designate  the  grid 
point  ID  which  is  to  be  constrained.  The  actual  value  of  the  temperature  is  indicated  on  a TEMP 
card,  selected  by  TEMP (MATERIAL)  in  the  Case  Control  deck.  In  transient  analysis,  the  SPC  or  SPC1 
card  may  be  used  to  fix  the  temperature  of  a grid  point  onl^  when  the  temperature  is  zero.  When 
the  temperature  is  non-zero  a large  conductive  coupling  to  a "ground"  at  absolute  temperature  must 
be  defined.  From  the  structural  relationship  F=Kx,  the  thermal  analogy  is  made  where  K is  the 
conductive  coupling,  F is  an  applied  load,  and  x is  the  fixed  temperature.  In  this  case,  x is 
adjusted  to  the  desired  temperature  by  defining  the  spring  constant,  K,  of  a CELASi  element,  which 
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is  connected  to  -ground”,  and  a load,  F,  which  is  applied  to  the  grid  point  in  question.  The 

numerical  value  of  K should  be  several  orders  of  magnitude  greater  than  the  numerical  value  of 
the  conductances  prescribed  for  the  rest  of  the  model. 

constraints  am  iinoar  relntionships  bow,  temperatures  at  sovera,  grid  points 
an  aro  specified  „„  „pc  cords.  The  first  entry  on  an  UPC  card  will  be  in  the  u„  set.  The  type 
Of  constraint  is  limited  if  n„„„„ear  events  are  present,  if  a member  of  set  n tonches  a 1 
linear  (condoction  or  radiation,  eiement,  the  constraint  relationship  is  restricted  to  be  an 
equivalence".  The  ten,  "equivalence"  neons  that  the  value  of  the  member  of  the  u„  set  be 

3 .“  °m;f  “B  0f  tte  “O  eet  (a  point  no,  .ultipoint  constrained,.  Those  points  not 

touch, „g  nonlinear  elements  are  not  so  limited.  The  user  w,„  he  responsible  to  satisf  the 

% hav,ns  - — - - - - «■  - - - « 

1-8.4  Thermal  Loads 

Thermal  "loads"  may  be  boundary  heat  fluxes  or  volume  heat  addition.  As  in  the  case  of 

the  rrr th:  "thod  °f  spacwns  ,oads  ,s  ~ « a„„ys,s. 

...  1S  US<i  for  toundanes  of  conducting  regions.  Surface  heat  flux  input  can  be 

, H“"  e'”C“tS  ",th  WV'  Md  ««  d-ta  These  two  cards  are  for  constant  and 

f,  r , , , ,iux’ 5uch  as  s°,ar  radiati°n- - *•  -«• *•—  - 

7 “e  ■“  °f  - ■»  •—  - — — he,,  1nto  a 

ticn  element  is  specified  on  a QV0L  data  card. 

Static  therm,,  ,0ads  are  requested  in  Case  Control  with  L0AD  card.  All  o,  the  above  load 

::: can  be  Transient  ,aads  - — - — - . 

ec  s L0AD  time  functions.  Transient  thermal  loads  may  use  DAREA  {as  in  structural 

transit,,  and/or  the  qBDV,.  QBDVB,  QHBCV,  QVECT,  QV0L,  end  SL0AB  cards.  The  resoltaot  the*,  load 

w,ll  bo  the  sum  of  a„  loads  applied.  This  means  the  IN  SIDs  and  DAREA  SIDs  must  ho  the  same  when 
referenced  on  a TL0ADi  card. 

1-8.5  Linear  Static  Analysis 

Linear  static  analysis  uses  Approach  HEAT,  SOLution  1.  The  riqid  forma,  is  the  same  as  that 
used  for  static  structural  analysis.  This  implies  that  several  loading  conditions  and  constraint 
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sets  can  be  solved  in  one  job,  by  using  subcases  in  the  Case  Control  deck. 
1.8.6  Nonlinear  Static  Analysis 


Nonlinear  static  analysis  uses  APProach  HEAT,  S0Lution  3.  This  rigid  format  will  allow 
temperature  dependent  conductivities  of  the  elements,  nonlinear  radiation  exchange,  and  a limited 
use  of  multipoint  constraints.  There  is  no  looping  for  load  and  constraints.  The  solution  is 
iterative.  The  user  can  supply  values  on  PARAM  Bulk  Data  cards  for: 


MAXIT  (integer) 
EPSHT  (real) 
TABS  (real) 
SIGMA  (real) 
IRES  (integer) 


Maximum  number  of  iterations  (default  4). 
e convergence  parameter  (default  .001). 

Absolute  reference  temperature  (default  0.0). 

Stefan-Bol tzmann  radiation  constant  (default  0.0). 
Request  residual  vector  output  if  positive  (default  -1). 


The  user  must  supply  an  estimate  of  the  temperature  distribution  vector  {ub.  This  estimate 
is  used  to  calculate  the  reference  conductivity  plus  radiation  matrix  needed  for  the  iteration. 

{u  } is  also  used  at  all  points  in  the  us  set  to  specify  a boundary  temperature.  The  values  of 
{u1}  are  given  on  TEMP  Bulk  Data  cards,  and  they  are  selected  by  TEMP(MATERIAL)  in  Case  Control. 

Iteration  may  stop  for  the  following  reasons: 

1.  Normal  convergency:  < EPSHT,  where  is  the  per  unit  error  estimate  of  the 

temperatures  calculated. 

2.  Number  of  iterations  > MAXIT. 

3.  Unstable:  (X^  <1  and  the  number  of  iterations  > 3,  where  X1  is  a stability  estimator. 

4.  Insufficient  time  to  perform  another  iteration  and  output  data. 

The  precise  definitions  are  given  in  the  NASTRAN  Theoretical  Manual,  Section  8.4.  Error  estimates 
£p,  A-p  and  e-p  for  all  iterations  may  be  output  with  the  Executive  Control  card  DIAG  18,  where  e 
is  the  ratio  of  the  Euclidian  norms  of  the  residual  (error)  loads  to  the  applied  loads  on  the  uncon^ 
strained  degrees  of  freedom. 


1.8.7  Transient  Analysis 

Transient  analysis  uses  Approach  HEAT,  S0Lution  9.  This  rigid  format  may  include  conduction, 
film  heat  transfer,  nonlinear  radiation,  and  NASTRAN  nonlinear  elements.  Extra  points  are  used  as 
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tranS,'e,,t  aM,,S,S-  *"  P°intS  -»«-  loads  must  „ in  the 

rrr:  ir apd  - ~ ~ -- i. 

.f  the  static  ,„ad  dal  ,71  T I " ‘ ^ ““  * ~ -W- 

referenced  „„  the  W card  in  2 « JieTTV^'  ^ '* 

r.rr  - r~  - ~ - ^r: r 

the  correct 

for  transient  with  radiation,  and  is  requeued  by  TEMP  (MATERIAL ).  The  parameters  2T 

TABS  (real)  Absolute  reference  temperature  (default  0.0). 

IGMA  (real)  Suefan-Boltzmann  radiation  constant  (default  0.0). 

BETA  (real)  Foreword  difference  integratfo„  factor 

MDLI»  (integer)  Radiation  is  linearised  if  positive  (default  -1). 

Time  steps  are  specified  on  TSTEP  data  cards. 


1-8-8  Compatibility  with  Structural  Analysis 


on  TEMP  Bulk  Data  7 ^ ^ ^ StrUCtUral  «**.)  are  specified 

lets  “th  T‘  P“"Ch6d  ’*  ~ " * feat  for  Rigid 

Thus  if  the  h ’t  8 d0"*8'  ”f  ""  P"nChed  “r<!  iS  eXKt,y  ‘tat  °f  3 <,°“b,e  fWd  T"‘  card. 

, the  hea,  conduction  mode,  is  the  same  as  the  structure,  model,  th.  same  grid,  connection, 

proper  y cards  can  be  used  for  both,  and  the  temperature  cards  for  the  structural  analysis 

■re  produced  by  the  heat  conduction  analysis.  The  output  request  in  Case  Control  is  THERMAL(PUNCH). 
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Figure  1.  Thermal  model  diagram. 
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Type  ■ POINT 


referenced°grid  Joi  St  ^ s eeSCHBDYbdata=c^i! 1 fi  el  ds  *1 6-5 8) ? in  thS  baSlc  system  at  the 
T^-LINE  End2 


n 

En 


?,*  mi  jus  p,ane  °f  5 ™d  f- is  perpendi“,a-  *°  f-  - *•  i. 


(T  x ( VxT) )/ J f x (VxT) | , 
Type  = ELCYL 


The  same  logic  is  used  to  determine  n as  for  type  = LINE  The  "radiii-s"  r ic  in  " a-  j.- 
and  R2  is  perpendicular  to  n and  T (see  fields  7 and  8 of  PHBDY  S!d“  ^ 10  the  " directl°"’ 

Type  = REV 


4Z  G 


\Xn 

T * G 


1 


-Sj»  x 


di?IcMo“e  X'2  P,a"ei  “d  ,S  9''ven  b*  ” ■ <«,  * f)/|5y  x T|.  ;y  is  the 
Type  = AREA3  or  AREA4 


unit 


The  unit  normal  vector  is  given  bv  n = fT 
x = 4 for  quadrilaterals.  v 12 


Figure  2.  HBDY  Element  Orientation  (for  QVECT  flux). 
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The  NASTRAN  structural  analysis  system  is  used  as  the  basis  for  acoustic  cavity  analysis. 

Many  of  the  structural  analysis  options  such  as  selecting  boundary  conditions,  applying  loading 
conditions,  and  selecting  output  data  are  also  available  for  acoustics. 

The  data  cards  specifically  used  for  acoustic  cavity  analysis  are  described  below.  The  card 
foimats  are  exhibited  in  Section  2.4.  Their  purposes  are  analogous  to  the  use  of  structural  data 
card...  A gridwork  o,  points  is  distributed  over  the  longitudinal  cross  section  of  an  acoustic 
cavity  and  finite  elements  are  connected  between  these  points  to  define  the  enclosed  void.,. 

The  points  are  defined  by  GRIDF  data  cards  for  the  axisyi*tr,c  central  fluid  cavity  and  by 
GRIDS  data  cards  for  the  radial  slots.  The  GRIDF  points  ale  interconnected  by  finite  elements  via 

F2,  CAXIF3’  3nd  CAXIF4  ^ °ardS  t0  define  a cross  actional  area  of  the  body  of  rotation. 
The  CAXIF2  element  data  card  defines  the  area  of  the  cross  section  between  the  axis  and  two  points 

off  the  axis  (the  GRIDF  points  may  not  have  a aero  radius).  The  CAXIF3  and  CAXIF4  data  cards  define 

triangular  or  quadrilateral  cross  sections  and  connect  three  or  four  GRIDF  points  respectively. 

The  density  and/or  bulk  modulus  at  each  location  of  the  enclosed  fluid  may  also  be  defined  on  these 
cards . 

The  GRIDS  points  in  the  slot  region  are  Interconnected  by  finite  elements  via  the  CSL0T3  and 
CSL0T4  data  cards.  These  define  finite  elements  with  triangular  and  guadrilatera,  cross-sect, ona, 
shapes  respectively.  The  width  of  the  slot  and  the  number  of  slots  may  be  defined  by  default 
values  on  the  AXSL0T  data  card.  If  the  width  of  the  slots  is  a variable,  the  v„ue  is  specified 
on  the  GRIDS  cards  at  each  point.  The  number  of  slots,  the  density,  and/or  the  bulk  modulus  of 
the  fluid  may  also  be  defined  individually,  for  each  element  on  the  CSL0T3  and  CSL0T4  cards. 

The  AXSL0T  data  card  is  used  to  define  the  overall  parameters  for  the  system.  Some  of  these 
parameters  are  called  the  "default"  values  and  may  be  selectively  changed  at  particular  cross 
sections  of  the  structure.  The  values  given  on  the  AXSL0T  card  will  be  used  if  a corresponding 
lue  on  the  GRIDS,  CAXIFi , or  CSL0T1  is  left  blank.  The  parameters  p (density)  and  B (bulk 
modulus)  are  properties  of  the  fluid.  If  the  value  given  for  Bulk  Modulus  is  aero  the  fluid  is 
considered  incompressible  to  the  program.  The  parameters  N (Number  of  slots)  and  » (slot  width) 
are  properties  of  the  geometry.  The  parameter  M defines  the  number  of  equally  spaced  slots 
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around  the  ci reference  with  the  first  slot  located  at  * « 0“.  The  parameter  N (hamonic  number} 

15  S0,eCted  by  the  “5S''  *°  "i,W  a »«  "f  »=ou,«C  modes.  The  pressure  is  assumed 

to  have  the  following  distribution 

p(r9z,<J>)  = p(r,z)  cos 

If  « - 0 the  breathing  and  longitudinal  nodes  will  result.  If  ti  . 1 the  pressure  at  0 . ,80" 

b‘  *te  "e9atiVe  ”f  prs,ssure  at  ♦ * " » " 2.  the  pressures  at  * - 90'  and  * - 270" 

will  be  the  negative  of  that  at  * . 0".  Values  of  N larger  than  M/2  have  no  significance. 

rface  between  the  central  cavity  and  the  slots  is  defined  with  the  SLBDY  data  cards 
T e data  for  each  card  consists  of  the  density  of  the  fluid  at  the  interface,  the  nunher  of  radial 
Slots  around  the  circumference,  and  a list  of  GRIDS  points  that  are  listed  in  the  seguence  in 
Which  they  occur  as  the  bounds*  is  traversed.  order  to  ensure  continuity  between  GRIDF  and 
GRIPS  points  at  the  interface,  the  GRIDF  points  on  the  boundary  between  the  cylindrical  cavity 
and  the  slots  are  identified  on  the  corresponding  GRIDS  data  cards  rather  than  on  GRIDF  cards 

Thus,  the  locations  of  the  GRIDF  points  win  he  exactly  the  same  as  the  locations  of  the  corre- 
spending  GRIDS  points. 

Various  standard  iiASTRAh  data  cards  may  be  used  for  special  purposes  in  acoustic  analysis 
The  SRC,  data  card  may  be  used  to  constrain  the  pressures  to  zero  at  specified  points  such  as  at 
a free  boundary.  The  formats  for  these  cards  are  included  in  Section  2.4.  Dynamic  load  cards, 
direct  input  matrices,  and  scalar  elements  may  he  introduced  to  account  for  special  effects.  The 
reader  is  referred  to  Sections  1.4  and  1.5  for  instruction  in  the  use  of  these  cards. 

]-9-2  Assumptions  and  Limitation.: 

The  accuracy  of  the  acoustic  model  will  be  dependent  on  the  selection  of  the  mesh  of  finite 

elements.  The  assumption  for  each  element  is  that  the  pressure  field  has  a linear  variation  over 

the  cross  section  and  a sinusoidal  variation  around  the  axis  the  circumferential  direction.  In 

areas  where  the  pressure  gradient  changes  are  large,  such  as  near  a sharp  corner,  the  points  in 

the  mesh  should  be  placed  closer  together  so  that  large  changes  in  flow  may  be  defined  accurately 
by  the  finite  elements. 

The  shape  of  the  finite  elements  play  an  important  part  in  the  accuracy  of  the  results.  It 
has  beep  observed  that  long  narrow  elements  produce  disproportionate  errors.  Cutting  a large 
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square  into  two  rectangles  will  not  improve  the  results  whereas  dividing  the  square  into  four 
smaller  squares  may  decrease  the  local  error  by  as  much  as  a factor  of  ten. 

The  slot  portion  of  the  cavity  is  limited  to  certain  shapes  because  of  basic  assumptions  in 
the  algorithms.  The  cross  section  of  the  cavity  normal  to  the  axis  must  have  a shape  that  is 
reasonably  well  defined  by  a central  circular  cavity  having  equally  spaced,  narrow  slots.  Various 
shapes  are  shown  in  Figure  1 in  the  order  of  increasing  expected  error. 

It  is  recommended  that  shapes  such  as  the  cl  overleaf  and  square  cross  section  be  analyzed 
with  a full  three  dimensional  technique.  The  assumption  of  negligible  pressure  gradient  in  the 
circumferential  direction  within  a slot  is  not  valid  in  these  cases. 

The  harmonic  orders  of  the  solutions  are  also  limited  by  the  width  of  the  slots.  The 
harmonic  number,  N,  should  be  no  greater  than  the  number  of  slots  divided  by  two.  The  response 
of  the  higher  harmonics  is  approximated  by  the  slot  width  correction  terms  discussed  in  the 
NASTRAN  Theoretical  Manual,  Section  17.1. 

The  output  data  for  the  acoustic  analysis  consists  of  the  values  of  pressure  in  the  displace- 
ment vector  selected  via  the  case  control  card  "PRESSURE  = i".  The  velocity  vector  components 
corresponding  to  each  mode  may  be  optionally  requested  by  the  case  control  card  "STRESS  = i", 
where  i is  the  set  number  indicating  the  element  numbers  to  be  used  for  output,  or  by  the  words 
"STRESS  = ALL".  The  "SET  ="  card  lists  the  element  or  point  numbers  to  be  output. 

Plots  of  the  finite  element  model  and/or  of  the  pressure  field  may  be  requested  with  the 
NASTRAN  plot  request  data  cards.  The  central  cavity  cross  section  will  be  positioned  in  the  XY 
plane  of  the  Basic  Coordinate  System  of  NASTRAN.  The  slot  elements  are  offset  from  the  XY  plane 
by  the  width  of  the  slot  in  the  +Z  direction.  The  radial  direction  corresponds  to  X and  the 
axial  direction  corresponds  to  the  Y direction.  Pressures  will  be  plotted  in  the  Z direction  for 
both  the  slot  points  and  the  central  cavity  points.  The  case  control  data  cards  for  plotting  are 
documented  in  the  User's  Manual.  The  PLpTEL  elements  are  used  for  plotting  the  acoustic  cavity 
shape.  The  plot  request  card  "SET  n INCLUDE  PL0TEL"  must  be  used  where  n is  a set  number. 
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Figure  1.  Modeling  errors  for  various  shapes. 
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Substructures  U m analytical  technique  used  to  facilitate  the  solution  of  structural  prob- 
lems by  subdividing  the  structural  models  into  smaller,  more  manageable  components.  The  most 
elementary  component,  or  basic  substructure,  is  modeled  separately  Just  as  any  finite  element  model 
would  be.  These  basic  substructures  are  combined  to  build  more  complex  substructures  which,  in 
turn,  can  be  progressively  combined  with  other  substructures  in  stages  to  eventually  arrive  at  the 
final  desired  solution  model.  Once  the  solution  model  is  analyzed,  the  results  at  each  stage  of 
the  combination  process  may  be  recovered  until,  ultimately,  the  detailed  solution  data  are  recovered 
for  each  of  the  original  basic  substructures.  In  effect,  substructuring  is  an  extension  of  basic 
finite  element  theory  itself  whereby  the  usual  simple  beam,  plate,  and  solid  elements  are  replaced 

by  basic  substructures  which  themselves  may  be  viewed  as  components  of  even  more  complex 
substructures. 

Substructure  analysis  is  logically  performed  in  at  least  three  phases  as  follows: 

£fel-  irrcbi^^es^^t^^0"- in  mtr,x 

^ - aC»t^  « - 

K£e°2.0f  “*  a“,ys1s  °f  ^dividual  substructures  using  the  fuaJ  vector  produced 

To  provide  maximum  program  flexibility,  both  the  manual  and  automated  approaches  to  substruc- 
turing are  available.  The  manual  approach  requires  user-generated  DMAP  alters  and  can  be  used  in 
all  Rigid  Formats  except  for  Piecewise  Linear  Analysis.  The  procedures  for  single-stage,  manual 
substructuring  are  discussed  and  Illustrated  with  a complete  and  fully  annotated  example  of  the 

input  in  Section  1.10.1.  In  Section  1.10.2,  the  automated  multi-stage  substructuring  capabilities 
available  for  Rigid  Formats  1,  2,  3,  8 and  9 are  presented. 

Unlike  the  manual  substructuring  procedures,  the  automated  capabilities  provide  for: 

1.  Simple  commands  to  control  execution  and  data  recovery  at  all  stages  of  analysis. 

2.  Automatically  generated  DMAP  alters. 

3.  Automated  procedures  to  control  and  maintain  the  extensive  data  files  required. 

4.  Data  storage  on  single  direct  access  file  (minimizes  or  eliminates  checkpoint/restart  tapes). 

5.  Data  transfer  among  IBM,  CDC,  or  UNIVAC  computers  at  any  stage  in  the  analysis. 
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6.  No  restrictions  on  grid  point  and  element  numbering. 

7.  Modeling  only  one  of  two  or  more  identical  substructure  components. 

It  should  be  noted  that  cyclic  symmetry  is  available  as  an  alternate  formulation  for  substruc- 
turmg  structures  with  rotational  or  dihedral  symmetry.  This  capability  is  described  in 
Section  1.12.  The  more  general  approaches  are  described  below  starting  with  the  manual,  single- 
stage  substructuring,  followed  by  the  automated  multi-stage  substructuring  capabilities. 

1 * l0- 1 Manual  Single-Stage  Substructuring 

The  theoretical  basis  for  NASTRAN  manual  substructuring  is  given  in  Section  4.3  of  the  Theo- 
retical Manual.  This  technique  may  be  used  with  any  of  the  rigid  formats,  except  Piecewise  Linear 
Analysis.  The  following  sections  present  instructions,  including  Series  0 DMAP  alters  for  use  with 
two  of  the  rigid  formats.  Static  Analysis  and  Normal  Modes  Analysis. 

Manual  substructure  analysis,  as  here  defined,  is  a procedure  in  which  the  structural  model  is 
divided  into  separate  parts  which  are  then  processed  in  separate  computer  executions  to  the  point 
where  the  data  blocks  required  to  join  each  part  to  the  whole  are  generated.  The  subsequent  opera- 
tes of  merging  the  data  for  the  substructures  and  of  obtaining  solutions  for  the  combined  problem 
are  performed  in  one  or  more  subsequent  executions,  after  which  detailed  information  for  each 
substructure  is  obtained  by  additional  separate  executions. 

The  NASTRAN  Data  Deck  for  each  of  the  substructures  is  constructed  in  the  same  manner  as 
a NASTRAN  analysis  without  substructuring.  The  following  restrictions  must  be  considered  when 
forming  the  NASTRAN  Data  Deck  for  each  of  the  substructures: 

1.  All  points  on  boundaries  between  substructures  which  are  to  be  joined  must  have 
their  free  (unconstrained)  degrees  of  freedom  placed  in  the  a-set. 

2.  The  sequence  of  internal  grid  point  identification  nunters  along  the  boundary  between 
any  two  substructures  must  be  in  the  same  order.  The  internal  sequence  is  the 
external  sequence  modified  by  any  SEQGP  cards.  For  example,  if  one  substructure 

had  boundary  grid  point  internal  identification  numbers  of  3,  4,  9,  27,  and  31, 
the  adjoining  substructure  could  have  a corresponding  set  of  internal  grid  point 
identification  numbers  of  7,  11,  21,  22,  and  41,  but  not  7,  11,  22,  21,  and  41. 

This  restriction  is  automatically  satisfied  if  the  same  grid  point  numbers,  without 
SEQGP  cards,  are  used  on  the  boundaries  for  connected  substructures. 
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3.  The  displacement  coordinate  system  for  each  group  of  connected  grid  points  on  the 
boundaries  between  substructures  must  be  the  same. 

4.  Elements  located  on  the  boundary  may  be  placed  in  either  adjacent  substructure. 

5.  The  loads  applied  to  boundary  points  may  be  arbitrarily  distributed  between  the  adjoining 

substructures.  Care  should  be  exercised  not  to  duplicate  the  loads  by  placing  the  entire 
load  on  each  substructure. 

6.  The  constrained  stiffness  matrix,  [KQ0],  for  each  substructure  must  be  nonsingular. 

This  requirement  is  automatically  satisfied  in  most  cases,  since  usually  there  are 
enough  degrees  of  freedom  on  the  boundary  of  the  substructure  to  account  for  its  rigid 
body  motions.  In  exceptional  cases,  such  as  when  the  substructure  is  a hinged  appendage, 

it  may  be  necessary  for  the  user  to  assign  additional  degrees  of  freedom  to  u , rather 
than  uQ  via  ASET  cards. 

Although  the  following  discussion  is  limited  to  single-stage  substructuring,  there  is  no 
inherent  restriction  on  the  use  of  multi-stage  substructures  in  NASTRAN.  In  multi-stage  suostruc- 
turing,  some  of  the  substructures  are  precombined  in  Phase  2 to  form  intermediate  substructures. 

The  final  combination  in  Phase  2 then  consists  of  joining  two  or  more  intermediate  substructures. 

This  procedure  will  be  useful  if  there  are  several  substructures  in  the  model,  and  changes  are 
made  in  only  one  or  a few  substructures.  In  this  case,  the  amount  of  effort  and  computer  time 
required  for  changes  in  the  model  can  be  substantially  reduced  if  the  unchanged  substructures 
are  initially  combined  into  a single  intermediate  substructure. 

1.10.1.1  3asic  Manual  Substructure  Analysis 

Basic  manual  substructure  analysis  will  be  described  with  reference  to  the  simple  beam  structure 
shown  in  Figure  1.  The  beam  is  arbitrarily  separated  into  tevo  substructures,  referred  to  as 
substructure  1 and  substructure  2,  with  a single  boundary  point  being  located  at  grid  point  3. 

The  beam  is  supported  at  grid  points  1 and  6.  No  loads  are  applied  to  substructure  1.  A single 

load  is  applied  to  substructure  2 at  grid  point  4,  and  a single  load  is  applied  at  the  boundary 
to  grid  point  3. 

The  complete  MASTRAN  Date  Decks  for  all  three  phases  of  a substructure  analysis  for  the  beam 
Shoun  in  Figure  1 are  presented  in  Tables  1,  3.  5.  7,  and  9.  The  integers  in  the  left-hand  column 

are  used  to  relate  the  respective  discussions  in  Tables  2,  4,  6,  8,  and  10  to  the  cards  in  the 
NASTRAN  Data  Docks. 
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, be.7d  *“  “ **  *«  ~ «■  «■=  Case  Cent™,  « for  sub5tructure 

er  w,s  es  to  tan  a plot  of  the  undefomed  stracture  for  checking  the  model  a Plot 
Package  can  he  Ineerted  , the  Case  Co„tro,  deck  the  esoa,  way,  as  descrlhed  ^ 4 " 

the  ZTT*  mtr,X  9,VK  r8,ati°”ShiP  6et"“n  int6rna'  «*«  associated  with 

i:  ,n  ptase  1 Md  *• — « — — — *n 

Indices  i„  p„  , J”  "y  ^ ***  “rts-  The  same  internal 

Phase  1 for  the  a-s.t  are  redefined  in  Phase  2 as  the  indices  for  the  o-set  The 

word  "pseadostroctare"  is  associated  with  the  g-siae  matrices  nsed  in  Phase  2. 

The  partitioning  .atria  for  the  problem  nnder  consideration  is  given  as  follows: 

partitioning  MATBTV 


Internal  Inripy 
1 
2 
3 


_ExternaI  Grid-Component 
^tructure  * Substructure  ? 

3-1  3-1 

3-2  3-2 

3"6  3-6 


The  procedure  for  constructing  a partitioning  matrix  is  as  follows- 

’■  ::  " - ~ <™e  «t  in  segaehce  * 

. °,„t  and  component  namber  as  modified  by  an,  SEQ6P  cards(i„ter„a,  se, hence,  These 

e nonzero  entries  in  the  partitioning  vector  for  the  first  sobstractnre. 

^ a'ldlt-’T  C01”"  ”f  “8  Partiti“,n9  ^ Se,eCt,,,S  "*  snhstructure 

;isr™:;~  — ■ ,p  - - - - - — - - 

3‘  "Is:;  “ ,p  ~ ^ 

interna,  seghence  „mhers'  in  ZZ^l*  ^ haVi"9 

9 f t,  e connected  components  will  create  new 
ntermediate  rows  in  the  previously  fomed  cotans  of  the  matrix. 

4.  Child  the  remaining  cotans  of  the  partitioning  matrix,  one  for  each  shbstrnctore  by 
* owing  a Similar  Procedare  for  ,11  gaining  sohstractares.  in  each  case,  ftat 

' C“P°P0ntS  **  « P-ionsl,  selected  sabstractare  or 
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substructures,  followed  by  the  remaining  unconnected  components  In  their  internal  sequence. 

5.  The  rows  of  the  partitioning  matrix  ere  essociated  with  the  sequence  of  the  internal 
indices  for  the  scar  points  in  the  pseudostructure.  Any  sequential  set  of  integers  may 
be  used  to  identify  these  scalar  points  in  Phase  2. 

6.  The  columns  of  the  partitioning  matrix  (one  vector  for  each  substructure)  are  input  with 

direct  Matrix  Input  (OMI,  cards.  The  input  matrix  contains  re.,  Vs  in  a„  locations 

he  partitioning  matrix  having  grid  point-component  entries.  See  Section  2.4  for  DMI  card 
format. 

The  DMI  cards  ,12,  and  ,22  in  Tab,.  „ in  the  sample  problem  give  the  name  El  to  the  partition- 
ing vec  or  for  substructure  1.  The  first  card  defines  the  partitioning  vector  as  being  rectangular 

::;TT  °f  " S,"3,e'Pr“iSi0"  ThE  - * - '«  entry  Oh  the  first  card 

second  card  indicates  that  the  first  interna,  index  is  associated  with  one  of  the  components 
in  substructure  1;  in  this  case,  grid  point  3,  component  1.  The  three  real  l.o's  indicate  the 

poil  rM  ,nd’CeS  are  aSS°Clated  ",th  c°"P°"0"is  in  substructure  1;  in  this  case,  grid 

point  3,  components  1,  2,  and  , this  particular  case,  only  the  initial  two  steps  are  required 

::r;e  mtr,x  and  the  parMtioni”s  Bector  f°r  2 •*«  * •«- 

’ that  for  substructure  1.  This  results  from  the  fact  that  the  single  bound.,  point  in  this 
problem  is  a part  of  both  substructures. 

The  partitioning  vectors  are  not  needed  until  Phase  2.  They  were  arbitrarily  input  to  Phase 
they  could  be  included  on  the  Dser  Tape,  along  with  the  output  matrices  from  Phase  1. 

The  MSTM,  Data  Dech  for  substructure  2 is  given  in  Table  3.  for  identification  purposes, 
he  cards  are  arbitrarily  numbered  oeginning  with  150. 

whJdVT  0Perati”S  " “ith  aerSi"8  “8  «*  generated  in  Phase  1 

"Of  " “e  9‘S,Ze  pseut*ostructure  Phase  2.  The  NASTRAN  Data  Dech  for  Phase  2 is  given 
in  Table  5.  The  cards  are  arbitrarily  numbered  beginning  with  201. 

Although  the  data  deck  shown  in  Table  5 is  prepared  for  two  substructures,  it  was  constructed 
a manner  that  it  could  be  easily  extended  to  more  than  two  substructures.  If  there  are 

™ .e  substructures,  cards  similar  to  21E  to  222,  232,  and  233  need  to  be  added  te  the 
NASTRAN  data  deck  for  each  additional  substructure. 
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The  find!  part  of  a substructure  analysis  is  to  perfon,  data  recover,  for  each  sobstraoture 
of  interest.  These  raps  are  lade  as  a restart  of  the  Phase  1 r„„s.  An,  of  the  noimal  rigid 
format  output  can  be  requested,  including  both  undeformed  and  defomed  structure  plots.  All  of 
the  output  »ill  be  in  terms  of  the  elements  and  grid  points  defined  in  the  Phase  1 Bulk  Data 
Decks.  The  NASTRAN  Data  Deck  for  the  Phase  3 analysis  of  substructure  1 is  given  in  Table  7. 

The  NASTRAN  data  deck  for  the  Phase  3 analysis  of  substructure  2 is  given  in  Table  9. 

Comments  are  restricted  to  cards  that  are  different  from  those  presented  for  the  Phase  3 run  of 
substructure  1. 

1.10.1.2  Loads  and  Boundary  Conditions 

The  single  load  and  the  single  boundary  condition  for  the  sample  problem  defined  in  Section 
1.10.1.1  were  introduced  in  Phase  1.  it  is  also  possible  to  introduce  loads  and  boundary  conditions 
in  Phase  2.  In  this  case,  the  loaded  and/or  constrained  degrees  of  freedom  must  be  included  in  the 
a-set  for  Phase  1.  so  they  win  be  a part  of  the  pseudostructure  in  Phase  2.  Loads  are  applied  to 
the  pseudostructure  Phase  2 with  the  SL0AD  card.  This  limits  the  type  of  load  that  can  be 
applied  Phase  2 to  directly  applied  loads.  Other  loading  conditions  depending  on  element  pro- 
perties or  connection  data,  such  as  thermal  loads,  gravity  loads,  and  pressure  loads,  must  be 
applied  Phase  1.  Loads  may  be  introduced  both  Phases  1 and  2,  as  the  suggested  D«AP  sequence 
will  add  contributions  to  the  load  vector  from  both  phases.  The  lack  of  generality  for  the  appli- 
cation of  loads  ,n  Phase  2 will  often  dictate  that  static  loads  be  applied  in  Phase  1. 

The  loads  and  boundary  conditions  for  the  sample  problem  can  be  applied  in  Phase  2 if  the 

modifications  shown  in  Tables  11  and  12  are  made  to  the  NASTRAN  Data  Decks  presented  in  Section 

1.10.1.1. 
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The  modified  partitioning  matrix  with  grid  points  1,  3,  4,  and  6 in  the  a-set  is  shown  below. 


PARTITIONING  MATRIX 


Internal  Index 

1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 


External  Grid-Component 

Substructure  1 Substructure  2 

1-1 

1-2 

1-6 

3-1  3-1 

3-2  3-2 

3-6  3-6 

4-1 

4-2 

4-6 

6-1 

6-2 

6-6 


The  modified  partitioning  matrix  contains  twelve  scalar  points,  with  six  in  substructure  1, 
nine  in  substructure  2,  and  three  common  to  both  substructures.  The  loads  are  now  located  at 
scalar  points  5 and  8,  as  indicated  on  card  24Ga.  The  single-point  constraint.'  are  located  at 
scalar  points  1,  2,  and  11,  as  indicated  on  card  246b.  The  modified  partitioning  vector  for 
substructure  1 indicates  there  are  twelve  degrees  of  freedom  in  the  pseudostruct  .re,  and  that, 
beginning  with  the  first  scalar  point,  there  are  six  scalar  points  associated  with  substructure  1. 
The  modified  partitioning  vector  for  substructure  2 indicates  the  first  entry  is  associated  with 
scalar  point  4,  and  that  there  are  a total  of  nine  scalar  points  associated  with  substructure  2. 

If  multiple  loading  conditions  are  used  in  the  solution,  the  subcase  structure  must  be 
established  in  Phase  1.  In  order  to  perform  the  matrix  operations  in  Phase  2,  the  same  case 
control  structure  must  be  used  for  all  substructures.  This  means  that  the  same  number  of  sub- 
cases must  be  defined  for  each  substructure,  even  though  some  of  the  subcases  will  not  contain 
a load  selection  or  any  other  entries.  NASTRAN  will  generate  a null  column  in  the  load  matrix 
for  all  subcases  for  which  no  load  set  is  selected.  If  any  loads  are  applied  in  Phase  2,  the 
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;;rrs; structuro  >ust  be  used  ,n  phaM  2- in  - fn 

1 65  in  Ph“S  3'  Tte  ~ " -*  subcase  i„  Phase  3 „„  relate  t0  0Jt 

selections,  rather  than  load  and  boundary  condition  selections. 

consider  adding  two  addition,,  loading  conditions  to  the  sa.p,e  proble.  in  Section  1.10  , , 
l one  additional  loading  condition  were  applied  to  substructure  1,  identified  as  2o2,  and  „ e 

ditional  loading  to  substructure  2,  identified  as  ».  the  subcase  structure  established 
Phase  1 would  appear  as  follows: 


Substructure  1 

SPC  = 101 
SUBCASE  1 

SUBCASE  2 
L0AD  = 202 
SUBCASE  3 


Substructure  P 

SPC  = 201 
SUBCASE  1 
L0AD  = 201 
SUBCASE  2 

SUBCASE  3 
L0AD  = 203 

toad  case  202  would  hare  to  be  defined  *«  so*  for.  of  static  loading  the  Bulh  bate 
cech  for  Phase  1 of  substructure  1.  addition,  load  set  203  would  have  to  be  defined  with 
s-e  fun,  of  static  loading  in  the  Bulb  Bata  Beet  for  Phase  1 of  substructure  2. 

The  »«AP  sequence  for  the  sample  proble.  in  Section  1.10.,.,  „ot  support 
oun  ary  conditions  in  Phase  1.  If  multiple  boundary  conditions  are  introduced  in  Phase  1 
is  necessary  to  generate  a separate  partitioning  vector  for  use  in  Phase  2 for  each  of  ’ 

of  seTT  T “"ait,0nS'  ” SCnSei  “,S  reS“,tS  thS  « • number 

are  e pro  lens  equal  to  the  outer  of  unique  boundary  conditions.  Although  a 0HAP 

equence  could  be  developed  to  support  multiple  boundary  conditions  in  Phase  1,  it  is  not 

recommended  that  multiple  boundary  conditions  be  introduced  into  Phase  1. 

Multiple  boundary  conditions  „„  be  Introduced  in  Phase  , without  any  difficulty, 
owever,  order  to  handie  the  interna,  looping  f„r  eicb  boundary  condition,  it  is  »ore 
convenient  if  the  loads  are  also  Introduced  i.  Pbese  2.  As  indicated  earlier,  tbe  introduction 
oads  in  Pb.se  2 does  limit  tbe  manner  in  which  the  static  loads  can  be  defined.  If  the 
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loads  and  boundary  conditions  are  introduced  in  Phase  2,  all  of  the  case  control  options  for  com- 
bining subcases,  including  syniuetry  combinations,  may  be  used  in  the  usual  manner. 

It  is  possible  to  introduce  the  loads  in  Phase  1 and  multiple  boundary  conditions  in  Phase 

2.  However,  provision  must  be  made  to  generate  all  loading  conditions  in  Phase  1,  which  will 

automatically  take  place  if  one  subcase  is  defined  for  each  loading  condition  and  no  boundary 

conditions  are  mentioned  in  the  Phase  1 Case  Control  Deck.  It  is  then  necessary  in  Phase  2 to 

partition  out  the  proper  columns  of  the  loading  matrix  for  each  loop  or  boundary  condition  in 

Phase  2.  This  requires  that  the  user  construct  the  proper  partitioning  vector  for  each  boundary 

condition.  Also,  appropriate  modifications  would  have  to  be  made  to  the  suggested  DHAP  sequence 
for  Phase  2. 

1.10.1.3  Normal  Modes  Analysis 

Substructuring  for  normal  modes  analysis  is  perfomed  in  much  the  same  way  as  that  for  static 

analysis.  A NASTRAN  Data  Deck  for  use  in  Phase  1 of  a Normal  Modes  Analysis  (Rigid  Format  3) 
is  shown  in  Table  13. 

Note  that  the  0UTPUT1  module  writes  the  mass  matrix,  as  well  as  the  stiffness  matrix  and 
partitioning  vector  on  User  Tape  1.  The  Case  Control  Deck  is  similar  to  the  Phase  1 deck  for 
static  analysis.  It  must  include  a constraint  selection  if  the  boundary  conditions  are  applied 

10  Ph3Se  ThB  Bulk  Da£a  Deck  is  also  s1milar  that  used  in  Phase  1 for  static  analysis.  In 
general,  it  includes  all  the  cards  associated  with  the  definition  of  the  model  and  the  DMI  cards 

for  the  definition  of  the  partitioning  vector.  It  will  also  include  cards  for  the  definition  of 
the  a-set  and  other  constraint  cards  if  the  boundary  conditions  are  applied  in  Phase  1.  As  in 
static  analysis,  one  such  deck  must  be  prepared  for  each  substructure. 

The  NASTRAN  Data  Deck  for  Phase  2 of  Normal  Modes  Analysis  with  two  substructures  is  shown 
in  Table  14. 

The  Phase  2 NASTRAN  Data  Deck  for  Normal  Nodes  Analysis  is  similar  to  that  used  for  static 
Analysis.  The  following  comaents  are  related  to  differences  in  the  two  decks: 

'•  notCexecuted?re  ’°a<ls  associated  »«■  a ™”™1  analysis,  the  modulo  GP3  is 

2'  ISriT  0pcrati0ns  are  perfomed  tha  "aaa  «fr»*  as  are  performed  for  the  stiffness 
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th!  data  block  on  User 
of  the  substructures.  ^ ^ te  Partltions  of  the  eigenvectors  for  each 

4 The  tee  Control  Dock  .not  Include  a method  selection  for  eigenvalue  attraction. 

nust  he  def ine^for1  the1massrmatrix^tinsteadnofttheCi anf  ^ s : except  that  a null  matrix 
IS  not  required),  and  an  EIGR  card  must  be  included.1^  matnx  ^since  matrix  assembly 

The  Phase  3 data  deck  for  Normal  Modes  Analysis,  given  in  Table  is  • 
for  ...  1 91ven  10  Table  15>  is  similar  to  that  used 

- «.  d.:L  :„r  ztz  mr:  t is  to  read  “e  ^ Mock  ^ 

n . ...  ^ . P 3‘  The  second  reference  to  INPUTT1  is  to  read  the  proper 

partition  of  ths  6iQ6nvertnv,,<;  Tho  ^ 

mented  , “ »*  «*  « ‘he  statement  should  be  incre- 

m nted  one  for  each  substructure  in  order  to  point  tn  tho  n 

point  to  the  proper  eigenvector  partition. 

1.10.1.4  Dynamic  Analysis 

Manual  substructuring  may  be  used  with  any  of  the  other  dynamics  rigid  formats.  The  Ms™„ 

;; be  s“,ar  to  those  used  for  ^ *-  « j 

a 1 t ’ " “ SUPW  "*  ” "e“ded  *°  frce  b°*  ft  the  structure  as 

a whole,  it  must  be  included  in  Phase  2. 

in  dynamic  analysis,  the  ,set  wil,  include,  in  addition  tn  .11  point,  on  the  tand,r,  „ ^ 

Since  ra«,irr  °f  P°ms  ",tHn  “*  - — the  dynamic  response. 

" 9rcK  °f  freed°"  ",0n9  W,°-  boundaries  must  he  included  in  . . *.  ,.set  „„ 

contain  more  degrees  of  freedom  than  are  needed  in  dynamic  analysis,  with  a iarge  reding  ^ 

ciency  for  a very  small  gain  in  accuracy.  This  is  a serious  consideration  because,  due  to  the 
>4  entity  of  V the  tine  «„  perform  most  of  the  significant  matrix  operations  in  Phase  * 
increases  nearly  as  the  cnh,  of  the  nnmher  of  degrees  of  freedom  in  n . Th,  situation  ca  h 

ITT  'Z Th*  T"d  Stf,,neSS  red"Cti°n  * **  * - A * -ti tinned  into  a 

. e t i'n  e ^ ”na,,S,!’  a"d  a V that  win  he  eliminated.  The 

reducti  nth  ^ **  H--  The  second  stiffness 

mn  ca  s " ^ ^ ”Sti"9  “B  — " °f  ‘hS  % « that  w,„  he  eliminated  on 

the  pseudostructure.  " P°1,,tS  aSS0C,atKl  with 

Phase t 2ZLZ  r-.-  mS™  S“b5tr“CtUre  ^ reSt>rted  "ith  **  P"«itio„  of  the 
vector,  or  eigenvector,  for  each  substructure.  All  normal  data  reduction 
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“z  :;:r: in  r-  -w- *“ 3 - *• 

case  the  P0"Se  qUantltieS  f°r  the  SCa1ar  pofnts  of  the  Pseudostructure.  in  this 

■ he  0UtPUt  and  Part,ti”  ™ >»  o.i«=d  from  the  Phaso  2 as  thsjr  „ „ 

is  to  serve  as  input  for  the  Phase  3 runs  If  outDut  i a • a ' 1 PUrp°Se 

or  element  stresses  and  forces  a Phase  3 “ **  dePendent  reSp°"Se  *“"««** 

run  must  be  made  for  each  substructure  of  interest. 

1.10.1.5  DMAP  Loops  for  Phase  2 

The  DMAP  sequences  for  the  substructure  example  in  Section  i in  i i 
n-F  * , section  1.10.1.1  uses  repeated  blocks 

of  code  for  each  substructure.  Cards  209  throuah 

« ~ - — the  sane  J2  Z 1"  thT/lT ^ 

222  2 ,T f01'  bs“bstr“ct“"i  u snd  cards  232  and  233  are  ass°ciated »'«’ 

uusxructure  z.  if  a large  number  of  substructures  are  „cQa  •*  . 

Iood  rather  +u  . ed>  7t  1s  fflore  convenient  to  use  a DMAP 

P>  rather  than  repeating  blocks  of  code  dmap  innnt 

. * COde‘  DHAP  1o°Ps  are  constructed  by  placing  a LABE!  state 

r :r:;r : tbe  ,mp  and  - ■" — - - - - - 2 ;i  r; 

REPT  statement  must  be  enacted  is  set  b,  an  integer  constant. 

The  series  of  statements  represented  by  cards  209  through  222  (t„  T^,.  ,,  „ . 

v/ifh  fha  fnii*  * y\in  Table  5)  can  be  replaced 

with  the  following  sequence  of  DMAP  operations:  P 


PARAM 

//  C,N,N0P  / V,N,INP=1  $ 

LABEL 

BL0CK1  $ 

INPUTT1 

/ E,KGGA,PGA,,  / C,N,-3  / V.N.INP  $ 

MERGE, 

>»jKGGA,E,  / KGGTA  $ 

ADD 

KGG.KGGTA  / KTA  $ 

EQUIV 

KTA,KGG  / TRUE  $ 

MERGE, 

,PGA,,,,E  / PGTA  / C,N,1  $ 

ADD 

PGT.PGTA  / PTA  $ 

EQUIV 

PTA.PGT  / TRUE  $ 

PARAM 

//  C,N,ADD  / V,N,INP  / V,N,INP  / C,N,1  $ 

REPT 

BL0CK1 ,1  $ 

The  LABEL, 

BL0CK1,  is  shown  at  the  beginning  of  the 
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which  in  this  case  is  one.  The  PARAM  statement  preceding  the  REPT  statement  is  used  to  increment 
the  second  parameter  of  INPUTT1  by  one  each  time  through  the  loop.  This  causes  the  information  to 
be  read  from  a different  tape  each  time  through  the  loop.  This  DMAP  loop  does  not  check  the  label 
before  reading  the  information  on  the  input  tape.  The  fact  that  the  same  names  are  used  for  the 
matrices  each  time  through  the  loop  does  not  cause  any  difficulty,  as  the  matrices  are  located  by 
their  position  on  the  tape,  rather  than  by  name. 

If  a DMAP  loop  is  used  for  the  input  sequence,  consideration  must  be  given  to  its  effect  on 
the  output  sequence.  Since  the  partitioning  vectors  were  not  saved  on  each  pass  through  the  DMAP 
loop  for  the  input  sequence,  it  is  necessary  to  recover  this  information  for  use  in  the  output 
sequence.  This  might  be  done  by  rerunning  INPUTT1  to  reread  the  partitioning  vectors  as  needed, 
or  perhaps  by  inserting  the  DMI  cards  for  the  partitioning  vectors  in  the  Bulk  Data  Deck  for 
Phase  2.  If  Phase  3 runs  are  not  required,  no  output  sequence  is  necessary. 

1.10.1.6  Identical  Substructures 

In  the  case  of  identical  substructures,  the  substructuring  procedures  can  be  organized  to 
take  full  advantage  of  the  repetitive  parts.  The  substructures  only  have  to  appear  identical  in 
Phase  1.  The  loading  conditions  and  boundary  conditions  used  in  Phase  2 may  be  quite  different 
for  the  otherwise  identical  substructures.  The  Phase  1 substructures  must  have  identical  geometry, 
including  the  global  coordinate  systems  used  on  the  boundary  grid  points. 

Only  a single  Phase  1 run  is  made  for  each  group  of  identical  substructures.  Since  the  iden- 
tical substructures  will  be  coupled  in  different  ways  during  Phase  2,  a different  partitioning 
vector  must  be  generated  for  each  use  of  the  identical  substructures  in  Phase  2.  These  multiple 
partitioning  vectors  can  be  placed  on  the  same  output  tape  from  Phase  1,  which  also  contains  the 
single  set  of  structural  and  loading  matrices  for  the  group  of  identical  substructures. 

The  user  may  choose  to  make  one  or  more  Phase  3 runs  for  the  members  of  a group  of  identical 
substructures.  If  the  loading  conditions  and  boundary  conditions  are  also  identical  for  the  group 
of  identical  substructures,  a single  Phase  3 run  will  give  all  information  of  interest.  However, 
if  the  boundary  conditions  and/or  loading  conditions  are  different  for  the  various  members  of  the 
group  of  identical  substructures,  it  will  probably  be  desirable  to  make  a separate  Phase  3 run  for 
each  of  the  substructures  used  in  the  complete  structural  model. 
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Tha  usa  of  identical  substructures  not  only  saves  «„s  ccputar  runs  for  Pbasa  1 and 
perhaps  tor  Pbasa  3,  but  also  substantially  reduces  tbe  effort  associated  with  the  preparation 

. . J 5 rUCtUral  m°de1  ln  the  Bulk  Data  Deck.  In  some  sense,  substructuring  procedures  with 
e„  ica  substructures  can  be  thought  of  as  being  a fonn  of  data  generation.  Although  sub- 

' n0  " " Problem  si2e,  it  may  be  desirable,  in  some  cases  to  use 

substructure  because  of  the  repetitive  nature  of  the  structure  and  a 
data  generation  effort.  SaVi"9  in 
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Table  7.  Data  Deck  for  Phase  1 of  Substructure  1. 


100  NASTRAN  FILES  = (INPT,NPTP) 


101  ID 

102  TIME 


PHASE, 0NE  $ SUBSTRUCTURE  1 


103  CHKPNT  YES 

104  APP  DISP 

105  S0L  1*9 

106  ALTER  nl  $ (where  nl  = DMAP  statement  number  of  EQUIV  KAA.KLL/REACT 


107  JUMP 


LBL7  $ 


108  ALTER  n2  $ (where  n2  = DMAP  statement  number  of  LABEL  LBL10) 

109  FBS  L00,U00,P0/U00V  $ 

110  CHKPNT  U00V  $ 

111  0UTPUT1  E1,KLL,PL,,//C,N,-1/C,N,0/C,N,USERTP1  $ 

112  ALTER  n3,n4  $ (where  n3  = DMAP  statement  number  of  SSG3  module  and 

113  ENDALTER  n4  = DMAP  state,I)ent  number  of  REPT  L00PT0P,36O) 

114  CEND 

115  TITLE  = PHASE  0NE  - SUBSTRUCTURE  1 

116  SPC  = 101 

117  BEGIN  BULK 


118  ASET 

119  CBAR 

120  CBAR 

121  DMI 
'22  DMI 

23  GRID 

24  GRID 

25  GRID 

26  MAT! 

27  PBAR 

28  SPC 

29  ENDDATA 


30. +6 
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z.  Comments  for  Phase  1,  Substructure  1 Data  Deck. 


Defer  to  Table  l for  input  cards  iWrjbpd  h.1m„ 

TMs  run  be  checkpointed,  so  that  a restart  can  be  made  Lr  Phase  3 The  user 
Host  allocate  space  for  the  checkpoint  file.  NPTP.  (The  iiptp  f„  • 
copied  to  tape  at  the  end  of  the  job.)  ^ “ be 

Rigid  Format  1,  Static  Analysis  will  has 
optimization. 

nsert  the  following  statement  after  DMAP  statement  EQUIV  KAA.KLL/REACT 

^P  around  the  Rigid  Body  Matrix  generator  modules.  The  solution  for  („  , be 
performed  in  Phase  2.  a 1 be 

Insert  the  following  three  statements  after  DHAP  statement  LABEL  LBLIO. 

Use  the  module  FBS  to  solve  for  a-  i 

a-set  points.  ° displacement  of  the  o-set  relative  to  the 

ante  displacement  vector  mi  on  the  Hew  Problem  Tape 

““  the  module  0DTPDT1  to  write  the  DHI  matrix  given  on  cards  ,2,  and  ,22  a,  • 

the  stiffness  matrix  m , 122’  alon9  w1th 

LL,  and  the  load  vector  PL  ori  User  Tape  1 (USERTP1)  Th 

$7;f0r  ^ U~  ^ "'*•  *"■  INPT  file  is  presumed  toT 

0UTPUT,  ,„d  I 1 “d  “f  “*  ^ ^ dS‘*i,S  °f  th8  f°-  —>• 

0DTPDT1  and  other  DHAP  information  are  given  in  Section  5. 

Delete  the  data  recovery  modules  (SSG3  thru  REPT  L00PT0P.36O). 

Select  single-point  constraint  set  loi. 

Defines  grid  point  3 as  a boundary  point  between  substructures. 

Connection  cards  defining  bar  elements  in  substructure  1. 

Direct  Matrix  Input  cards  that  define  the  partitioning  vector  for  use  in  Phase  2 
he  entries  on  these  cards  are  discussed  below. 

These  cards  define  the  grid  points  in  substructure  1. 


(Continued) 
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Table  2.  Comments  for  Phase  1,  Substructure  1 Data  Deck  (continued). 


Card  ~~  “ 

Refer  to  Table  1 for  innut  cards  described  helnw. 

126  Defines  the  material  for  the  elements  in  substructure  1. 

127  Defines  the  properties  of  the  elements  in  substructure  1. 

128  Defines  single-point  constraint  set  101.  Deponents  1 and  2 are  constrained  at  grid 
point  1 in  substructure  1. 
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Table  3.  Data  Deck  for  Phase  1,  Substructure  2. 
FILES  = (INPT,NPTP) 

150b  ID 

PHASE, 0NE  $ SUBSTRUCTURE  2 

151 

TIME 

2 

152 

CHKPNT 

YES 

153 

APP 

DIAP 

154 

S0L 

1,9 

155 

ALTER 

nl  $ (where  nl  = DMAP  statement  number  of  EQUIV  KAA,KLL/REACT) 

156 

JUMP 

LBL7  $ 

157 

ALTER 

n2  $ (where  n2  = DMAP  statement  number  of  LABEL  LBL10) 

158 

FBS 

L00,U00,P0/U00V  $ 

159 

CHKPNT 

U00V  $ 

160 

0UTPUT1 

E2 , KLL , PL , ,//C , N ,-l /C , N ,0/C , N .USERTP2  $ 

161 

ALTER 

n3,n4  $ (where  n3  = DMAP  statement  number  of  SSG3  module  and 

162 

ENDALTER 

n4  = DMAP  statement  number  of  REPT  L00PT0P.36O) 

163 

CEND 

164 

TITLE  = PHASE  0NE  - SUBSTRUCTURE  2 

165 

SPC  = 201 

166 

L0AD  = 202 

167 

begin  BULK 

ico  r 

1 

nf'r’r  1. 

2 3 4 5 6 7 8 

, im  i i i 1 1 — i 

CBAR 

CBAR 

CBAR 

DHI 

DHI 

F0RCE 

F0RCE 

GRID 

GRID 


(Continued) 
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Table  3.  Data  Deck  for  Phase  1,  Substructure  2 (continued), 


1 

2 

3 

4 

5 

6 

7 

8 

9 

1 

178 

GRID 

5 

960. 

345 

" 

179 

GRID 

6 

1200. 

345 

ENDDATA 
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Table  4.  L'onments  for  Phase  1 , Substructure  2 Data  Deck. 


Card 

No. 

160 


165 

166 

172  | 

173  I 
174} 
1751 
182 


Refer  to  Table  3 for  input  cards  described  below. 

The  partitioning  vector  for  substructure  2 is  written  on  User  Tape  2 and  is  named  E2. 
The  user  must  allocate  space  for  User  Tape  file,  INPT.  (The  INPT  file  is  presumed  to 
be  copied  to  tape  at  the  end  of  the  job.)  It  -is  possible  to  change  the  0UTPUT1  state- 
ment and  write  the  results  for  substructure  2 on  the  same  tape  as  for  substructure  1, 
if  desired. 

Selects  single-point  constraint  set  201. 

Selects  load  set  202. 

Other  than  the  name  E2,  the  partitioning  vector  is  identical  to  that  for  substructure  1. 

Defines  the  external  loads  in  load  set  202.  The  load  applied  to  grid  point  3 has 
arbitrarily  been  placed  in  substructure  2. 

Defines  single-point  constraint  set  201  at  grid  point  6,  component  2. 
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Table  5.  Data  Deck  for  Phase  2 


200  NASTRAN 

201  ID 

202  TIME 

203  APP 

204  S0L 

205  ALTER 

206  PARAM 

207  ALTER 

208  ALTER 

209  INPUTT1 

210  MERGE, 

211  ADD 


FILES  = (INPT.INPl ,INP2) 
PHASE,TW0 


no  * (Mere  „0  = WAP  st,wt  „u.ber  of  the  eEGIN  ^ 
//C,N,N0P/V,N,TRUE=-1  $ 

"l.n2  $ Mere  „i  - wap  sgtenen,  „Mber  of  maula  eK  „„ 

n3,n4  $ (where  n3  = nJwp  tl  t 3menb  nuniber  of  LABE1-  PI) 

n4  = dmp  nt  number  of  PARAM  just  before  TAl  and 

/EO,  ,ra 0, jPGOl , ,/c,»,-i/citS,.Sy,  °$f  UBEL  LBL1“) 


212  EQUIV 

213  MERGE, 

214  ADD 

215  EQUIV 

216  INPUTT1 

217  MERGE, 

218  ADD 

219  EQUIV 

220  MERGE, 

221  ADD 

222  EQUIV 

223  ALTER 

224  ALTER 

225  SSG1 

226  ADD 

227  EQUIV 

228  ALTER 


» jjKGGOl ,E01 ,/KGGT01  $ 

KGG,KGGT01/KT01  $ 

KT01,KGG/TRUE  $ 

»PG01,,,,E01/PGT01/C,N,1  $ 

PGT,PGT01/PT01  $ 

PT01.PGT/TRUE  $ 

/202,KGG02,PG02,,/C,N,-1/C,N,2/C,N,USERTP2  $ 

,,,KGG02,E02,/KGGT02  $ 

KGG,KGGT02/KT02  $ 

KT02.KGG/TRUE  $ 

,PG02,,,,E02/PGT02/C,N,1  $ 

PGT.PGT02/PT02  $ 

PT02,PGT/TRUE  $ 

n5,n6  $ (where  n5  = DMAP  statement  number  of  C0ND  I Rr  a ™ „ 

n7,n7  $ (where  ?7  = DMAP  statJEt  nrh^  LABEL  LBL^  ^ 
umr  statement  number  of  module  SSG1) 

SLT,BGPDT,CSTM,5Il.,,MPT,  ,EDT,,CASECC,DIT/PG/V,N»LUSET/V  » »SK!P  . 

PGT,PG/PGX  $ • at|/»,N,NSKIP  $ 


pgx.pg/true  $ 

“ s= =*;» 

(Continued) 
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230  PARTN 

231  0UTPUT1 

232  PARTN 

233  0UTPUT1 

234  SDR2 
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Table  5.  Data  Deck  for  Phase  2 (continued). 

UGV,,EOl/,ULV01,,/C,N,l  $ 

ULV01 , , ,,//C,N,0/C,N,0/C,N,USERTP3  $ 

UGV,,E02/ ,ULV02,,/C,N,1  $ 

ULV02 , , , ,//C ,N ,0/C ,N ,0/C ,N ,USERTP3  $ 

»CS™*HPT  >DIT  .EQEXIN  ,SIL , , ,BGPDT  ,PGG  ,QG  ,UGV , ,/ 

0PG1 ,0QG1 ,0UGV1 ,, ,/C,N, STATICS  $ ' 


Q&GINAl  PM&sr  ta 
OF  ponn  ~ ^ 
OOR  QUALITY 


235  0FP 

236  ALTER 

237  ALTER 

238  ALTER 
ALTER 

239  ENDALTER 

240  CEND 

241  TITLE  = PHASE  TW0 

242  BEGIN  BULK 


0UGV1 ,0PG1 ,0QG1 ,,,//V,N,CARDN0  $ 

nlO.nll  $ (where  nlO  = DMAP  statement  number  of  C0ND  LBL0FP,C0UNT  and 

t , , nJ|  = gJjjP  statement  number  of  0FP  just  before  LABEL  DPL0T) 
nl2,nl3  $ (where  nl2  = DMAP  statement  number  of  C0ND  P2,JUMPPL0T  and 
nu  t = ^statement  number  of  REPT  L00PT0P.3SO) 

n!4,n!5  $ (where  nl4  and  nI5  are  the  DMAP  statement  numbers  of  LABEL  ERR0R2 

nifi  ni 7 t f,,h  v-  1C  J PRTPARM  module  immediately  following  it,  respectively) 
nl6,nl7  $ (where  nl6  and  nl7  are  the  DMAP  statement  numbers  of  LABEL  ERR0R4 

and  the  PRTPARM  module  immediately  following  it,  respectively) 


l 

2 

3 

4 

5 

6 

7 

8 

9 10 

243 

DMI 

KGG 

0 

6 

1 

2 

3 

3 

244 

DMI 

KGG 

1 

1 

0.0 

245 

DMI 

PGT 

0 

2 

1 

2 

3 

1 

246 

DMI 

PGT 

1 

1 

0.0 

247 

SP0INT 

1 

THRU 

3 

248 

ENDDATA 

r 


t 
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Table  6.  Comments  for  Phase  2 Data  Deck. 


Refer  to  Table  5 for  input  cards  described  below. 


Rigid  Format  1,  Static  Analysis,  will  be  used  for  this  problem. 

Insert  the  following  statement  after  DMAP  statement  No.  1. 

Define  the  parameter  TRUE  = -1. 

Delete  the  DMAP  statements  associated  with  the  preparation  of  the  Element  Connection 
Table  and  structure  plots  (module  GP2  thru  LABEL  Pi), 

Delete  the  DMAP  statements  associated  with  matrix  assembly  (PARAM  just  before  TAX  thru 
LABEL  LBL11A) . 

Insert  the  DMAP  module  INPUTT1  to  read  the  partitioning  vector,  the  stiffness  matrix, 
and  the  load  vector  from  User  Tape  1.  These  matrices  have  been  renamed  EOT,  KGG01, 
and  PG01 , respectively.  The  user  must  arrange  to  have  the  tape  mounted  that  was  pre- 
pared at  the  end  of  Phase  1 run  on  substructure  1 copied  to  a file  designated  as  INP1. 
Insert  the  module  MERGE  to  change  the  a-set  size  of  the  stiffness  matrix  from  Phase  1 
to  g-size  for  Phase  2,  and  designate  the  output  as  KGGT01 . In  this  particular  case, 
no  change  will  take  place,  since  the  a-size  from  Phase  1 is  the  same  as  the  g-size 
in  Phase  2. 

Insert  the  module  ADD  to  add  the  null  matrix  KGG,  defined  in  the  Bulk  Data  Deck,  to 
KGGT01,  and  designate  the  output  as  KT01. 

Insert  the  module  EQUIV  to  equivalence  KT01  to  KGG. 

Insert  the  module  MERGE  to  change  the  a-size  of  the  load  vector  from  Phase  1 to  g-size 
for  Phase  2,  and  designate  the  output  as  PGT01.  In  this  case,  no  change  in  size  will 
take  place. 

Insert  the  module  ADD  to  add  the  null  matrix  PGT,  defined  in  the  Bulk  Data  Deck,  to 
PGT01 , and  designate  the  output  as  PTG1. 

Insert  the  module  EQUIV  to  equivalence  PT01  to  PGT. 

Insert  the  module  INPUTT1  to  read  the  partitioning  vector,  the  stiffness  matrix,  and 
the  load  vector  from  User  Tape  2.  These  matrices  which  were  generated  for  substructure 
2 in  Phase  1 are  redesigned  as  E02,  KGG02,  and  PG02,  respectively.  The  user  must 
arrange  to  have  the  tape  mounted  that  was  prepared  at  the  end  of  the  Phase  1 run  for 
substructure  2 copied  to  a file  designated  as  INP2. 
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Card 

No. 

217 

218 

219 

220 
221 

222 

223 

224 

225 


226 

227 

228 
229 


230 


Table  6.  Conments  for  Phase  2 Data  Deck  (continued). 


Refer  to  Table  5 for  Input  cards  described  below. 

Insert  the  module  MERGE  to  change  the  stiffness  matrix  for  substructure  2 from  a-size 
in  Phase  1 to  g~size  in  Phase  2 and  designate  the  output  as  KGGT02. 

Insert  the  module  ADD  to  add  the  stiffness  matrix  for  substructure  2 to  the  stiffness 
matrix  for  substructure  1 , and  designate  the  output  as  KT02. 

Insert  module  EQUIV  to  equivalence  KT02  to  KGG.  The  matrix  KGG  now  represents  the 
stiffness  matrix  for  the  pseudostructure,  and  will  be  used  for  input  to  Phase  2. 

Insert  the  module  MERGE  to  change  the  load  vector  from  a-size  in  Phase  1 to  g-size  in 
Phase  2. 

Insert  the  module  ADD  to  add  the  loads  applied  to  substructure  2 to  the  load  vector 
for  substructure  1,  and  designate  the  output  as  PT02. 

Insert  the  module  EQUIV  to  equivalence  PT02  to  PGT. 

(oiSlU U,$mS8TwLaLBU)!M  ",th  the  6r1d  Point  Processor 

Delete  the  SSG1  module. , 

rnsert  the  module  SSG1  with  the  calling  sequence  modified  to  remove  parts  not 
associated  with  directly  applied  loads.  Since,  for  this  particular  problem,  all 
loads  were  applied  in  Phase  1,  there  will  be  no  output  from  SSG1. 

Insert  the  module  ADD  to  combine  the  load  vector  from  Phase  2 with  the  load  vectors 
generated  in  Phase  1,  and  designate  the  output  as  PGX. 

Insert  the  module  EQUIV  to  equivalence  m to  PG.  The  data  block  PG  now  includes  all 
loads  from  both  Phase  1 and  Phase  2,  and  will  be  used  as  input  to  Phase  3. 

Delete  data  recovery  and  0FP  modules  (the  first  SDR2  thru  the  0FP  just  before  XYTRAN) . 
Insert  the  module  0UTPUT1  to  rewind  User  Tape  3 and  place  the  label  USERTP3  on  this 
file.  The  user  must  arrange  a third  file  allocated  which  is  designated  as  INPT. 

(It  is  presumed  the  INPT  file  will  be  copied  to  a tape  at  the  end  of  the  job.) 

Insert  the  module  PARTN  to  separate  that  part  of  the  solution  vector  UGV  associated 
with  substructure  1,  and  designate  the  output  as  ULV01. 

(Continued) 
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Table  6.  Comrats  for  Phase  2 Data  Deck  (continued). 

Mur  to  Table  5 for  Input  cards  described  

“ — - *• — — — .» 

Insert  the  module  PAHTN  to  separate  that  part  of  the  solution  „ . 

substructure  p ,.u  u • " VeCtnr  ass°bt«ed  with 

□structure  2,  and  designate  the  output  as  ULV02. 

Insert  the  module  0UTPUT1  to  write  that  n^t  ^ 

su.  _ + 0 th3t  Part  of  the  solution  vector  associated  with 

substructure  2 on  User  Tanp  ^ Thiv 

* • h s Will  place  the  solution  vectors  for  both  sub- 

structures  on  User  Tanp  q /a  , 

+ * P ' "d  tape  could  be  “sed  for  the  solution  vector  for 

structure  2 by  changing  the  DMAP  statement  for  0UTPUT1.) 

Insert  the  module  SDR2  with  the  ran  inn 

ae  . , J h 11109  set>Uence  modified  to  remove  those  parts 

associated  with  element  output. 

Insert  the  module  0FP  with  the  rain™ 

with  the  calling  sequence  modified  to  remove  those  parts 

associated  with  element  output.  P 

LABELeDPLF0T)"d  addltlonal  DHAP  statements  (C0ND  LBL0FP.C0UNT  thru  the  0FP  just  before 

r:nrr,: — - - — 

Remove  the  statements  associated  with  ERR0RZ  and  ERR0R4. 

“I  CardS  USed  t0  de^  the  null  matrix  KGG. 


DMI  cards  used  to  define  the  null 


matrix  PGT. 


Definition  of  the  three  scalar  points  f„r  tbe  pse„dostructure. 
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Table  7.  Data  Deck  for  Phase  3,  Substructure  1. 


300  NASTRAN 

301  ID 

302  TIME 

303  APP 

304  S0L 

305  ALTER 

306  INPUTTl 

307  INPUTTl 

308  ALTER 

309  ALTER 

310  ENDALTER 

311  (Include  Restart  Dictionary  from  Phase  1) 

312  CEND 

313  TITLE  = PHASE  THREE  - SUBSTRUCTURE  1 

314  DISP  = ALL 

315  ELF0RCE  = ALL 

316  0L0AD  = ALL 

317  SPCF0RCE  = ALL 

318  BEGIN  SULK 

319  (No  Bulk  Data) 

320  ENDDATA 


FILES  = (INPT.0PTP) 

PHASE .THREE  $ SUBSTRUCTURE  1 
2 

DISP 

1.9 

nl,n2  $ (where  nl  = DNSP  statement  number  of  „„d„,e  era  and 
/ to  i ^ DHAP  statement  number  of  LARn  i ri 

/”’ ,/c»n,-i/c,n,o/c,n*usertp3  $ L LBL9) 

/ULVj.j./C.N.O  $ 

n3,n4  $ (where  n3  - MR  statement  number  of  CM  LBLS.ra 

n5,n5  $ (where  n5  - 5u>  !SSSH  n“fer  °f  LflBEL  LBL3)  ' 

v Jr  _ statement  number  of  JUMP  FINIS  and 

DMAP  statement  number  of  LABEL  FINIS) 
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Table  8.  Comments  for  Phase  3,  Substructure  1 Data  Deck.  1 


Card 

No. 

304 

305 

306 


307 

308 

309 
311 


314 

315 

316 

317 

318 

319 

320 


Refer  to  Table  7 for  incut  cards  described  below. 

Rigid  Format  1,  Static  Analysis,  will  be  used  for  this  problem. 

Delete  all  parts  of  the  rigid  format,  except  the  data  recovery  modules  (GP3  thru  LABEL 
Insert  module  INPUTT1  to  rewind  and  check  the  label  on  User  Tape  3.  The  user  must 
arrange  to  have  the  tape  mounted  that  was  prepared  at  the  end  of  the  Phase  2 run  copied 
to  a file  designated  as  INPT. 

Insert  module  INPUTT1  to  read  the  solution  vector  for  substructure  1 from  User  Tape  3. 
The  solution  vector  is  designated  as  ULV  for  input  to  module  SDR1. 

Remove  additional  DMAP  statements  not  associated  with  data  recovery  operations 
(C0ND  LBL8, REPEAT  thru  LABEL  LBL8  and  JUMP  FINIS  thru  LABEL  FINIS). 

Insert  the  Restart  Dictionary  punched  during  the  Phase  1 run  of  substructure  1.  The 
user  must  arrange  to  have  the  checkpoint  tape  from  the  Phase  1 run  for  substructure  1 
copied  to  a file  0PTP  for  the  restart. 

Request  printed  output  for  all  displacements  of  substructure  1. 

Request  printed  output  of  forces  for  all  elements  in  substructure  1. 

Request  printed  output  of  the  load  vector  for  substructure  1.  In  this  particular  case, 
no  output  will  result  because  no  loads  were  applied  to  substructure  1. 

Request  printed  output  for  all  nonzero  single-point  forces  of  constraint  on  substruc- 
ture 1. 

Beginning  of  Bulk  Data  Deck. 

No  bulk  data  cards  should  be  included  in  the  Phase  3 run.  However,  the  BEGIN  BULK  and 
ENDDATA  cards  must  be  present. 

End  of  NASTRAN  Data  Deck. 
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Table  9.  Data  Deck  for  Phase  3,  Substructure  2 


350a  NASTRAN 
350b  ID 

351  TIME 

352  APP 

353  S0L 

354  ALTER 

355  INPUTTl 

356  INPUTTl 

357  ALTER 

358  ALTER 

359  ENDALTER 

360  (Include  Restart  Dictionary  from  Fhase  1) 

361  CEND 

362  TITLE  = PHASE  THREE  - SUBSTRUCTURE  2 

363  DISP  = ALL 

364  ELF0RCE  = ALL 

365  0L0AD  = ALL 

366  SPCF0RCE  = ALL 

367  BEGIN  BULK 

368  (No  Bulk  Data) 

369  ENDDATA 


FILES  = (INPT.0PTP) 

PHASE, THREE  $ SUBSTRUCTURE  2 
2 

DISP 

1,9 

nl,n2  $ (where  nl  = DMAP  statement  number  of  module  GP3  and 
n2  = DMAP  statement  number  of  LABEL  LBL9) 

/ ,,,,/C,N,-l/C,N,0/C,N,USERTP3  $ 

/ULV,,,,/C,N,1  $ 

n3,n4  $ (where  n3  = DMAP  statement  number  of  C0ND  LBLB, REPEAT  and 
n4  = DMAP  statement  number  of  LABEL  LBL8) 
n5,n6  $ (where  n5  = DMAP  statement  number  of  JUMP  FINIS  and 
n6  = DMAP  statement  number  of  LABEL  FINIS) 
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Table  10.  Comments  for  Phase  3,  Substructure  2 Data  Deck. 


Refer  to  Table  9 for  input  cards  described  below. 

Insert  module  INPUTT1  to  rewind  User  Tape  3.  The  user  must  arrange  to  have  the  tape 
mounted  that  was  prepared  at  the  end  of  the  Phase  2 run  copied  to  a file,  INPT,  if  it 
is  not  already  available  as  a result  of  the  previous  run  on  substructure  1. 

Insert  module  INPUTT1  to  skip  over  the  solution  vector  for  substructure  1 on  User  Tape 
3,  and  read  the  solution  vector  for  substructure  2. 

The  request  for  printed  output  of  the  load  vectors  will  show  nonzero  loads  applied  to 
grid  points  3 and  4. 
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Table  11.  Instructions  for  Modified  Phase  2 Data  Deck. 


1.  Remove  card  116,  SPC  set  selection  for  Phase  1 substructure  1 and  request  SPC  set  201 
after  card  241. 

2.  Replace  card  118  as  shown  in  Table  12  to  redefine  the  a-set  for  substructure  1. 

3.  Replace  cards  121  and  122  with  cards  121,  122,  and  122a  shown  in  Table  12  to  redefine  the 
partitioning  vectors  for  substructure  1. 

4.  Card  128  is  not  required,  SPC  set  definition  for  substructure  1 {see  item  1 above). 

5.  Remove  cards  165  and  166,  SPC  and  load  set  selection  for  Phase  1,  substructure  2 (see  also 
item  1 above).  Select  L0AD  set  202  and  place  after  card  241. 

6.  Replace  card  168  as  shown  in  Table  12  to  redefine  the  a-set  for  substructure  2. 

7.  Replace  cards  172  and  173  with  cards  172,  173,  and  173a  shown  in  Table  12  to  redefine  the 

partitioning  vectors  for  substructure  2. 

3.  Cards  174,  175,  and  182  are  not  required,  load  definition  and  SPC  definition  for 
substructure  2 (see  item  1 above). 

9.  Replace  cards  243  and  245  as  shown  in  Table  12  to  conform  to  new  size  for  pseudostructure. 

10.  Insert  the  cards  246a  and  246b  as  shown  in  Table  12  in  the  Bulk  Data  Deck  for  Phase  2 

for  definition  of  the  loading  condition  and  boundary  condition. 

11.  Replace  card  247  as  shown  in  Table  12  to  modify  the  definition  of  the  pseudostructure  to 
contain  12  scalar  points. 
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Table  13.  Phase  1 Normal  Modes  Analysis  Data  Deck. 

NASTRAN  FILES  = (INPT.NPTP) 

ID  PHASE, 0NE  $ N0RMAL  M0DES 

TIME  2 

CHKPNT  YES 

APP  DISP 

S0L  3,0 

ALTER  nl,n2  $ (where  nl  = DMAP  statement  number  of  C0ND  LBL6, REACT  and 

n2  = DMAP  statement  number  of  LABEL  P2) 

0UTPUT1  E10,KAA,MAA, ,//C,N,~l/C,N,Q/C,N,USERTPl  $ 

ENDALTER 

CEND 

(Case  Control  Deck) 

BEGIN  BULK 

(Bulk  Data  Deck) 

ENDDATA 
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NASTRAN 

ID 

TIME 

APP 

S0L 

ALTER 

PARAM 

ALTER 

INPUTT1 

MERGE, 

ADD 

EQUIV 

MERGE, 

ADD 

EQUIV 

INPUTT1 

MERGE, 

ADD 

EQUIV 

MERGE, 

ADD 

EQUIV 

ALTER 

ALTER 

0UTPUT1 

PARTN 

0UTPUTI 

PARTN 

0UTPUT1 


Table  14.  Phase  2 Normal  Modes  Analysis  Data  Deck. 


FILES  = (INPT.INPI ,INP2) 
PHASE, TW0  $ N0RMAL  M0DES 
2 

DISP 


3,0 


nO  $ {where  nO  - DMAP  statement  number  of  the  BEGIN  statement) 
//C ,N ,N0P/V . N ,TRUE=-1  $ 


nl,n2  $ (where  nl  = DMAP  statement  number  of  module  GP2  and 
= BMAP  statement  number  of  module  SMA3) 

/E01,KGG01,MGG01,,/C,N,-1/C,N,1/C,N,USERTP1  $ 

» , , KGG01  ,E01  ,/KGGT01  $ 

KGG,KGGT01/KT01  $ 

KT01.KGG/TRUE  $ 

* > sMGGOl ,E91 ,/MGGT01  $ 

MGG.MGGT01/MT01  $ 

MT01 ,MGG/TRUE  $ 


/EQ2,fCGG02,MGG02,,/C,N,-l/C,N,2/C,N,USERTP2  $ 
,,,KGG02,E02,/KGGT02  $ 
fCGG,KGGT02/KT02  $ 

KT02,KGG/TRUE  $ 

,,,MGG02,E02,/MGGT02  % 

MGG,MGGT02/MT02  $ 

MT02,MGG/TRUE  $ 


n3,n4  $ {where  n3  - DMAP  statement  number  of  C0ND  LBL4,GENEL  ai 

, c & . n5  " DHAP  statement  number  of  LABEL  LBL4) 

n5,n6  $ (where  n5  - DMAP  statement  number  of  module  SDR2  and 

iflMii  statement  numbber  of  LABEL  P2) 

LAMA,,,, //C,N, -1/C, N,0/C,N,USERTP3  $ 

PHIG,,E01/,PHIA01,,/C,N,1  $ 

PHIA01 , , , ,//C,N, 0/C, N ,0/C, N.USERT^  $ 

PHIG,,E02/,PHIA02,,/C,N,7  $ 

PHIA02,,, ,//C,N,Q/C,N,0/C,N,USERTP3  $ 


(Continued) 
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Table  14.  Phase  2 Normal  Modes  Analysis  Data  Deck  (continued). 


SDR2 


0FP 


CASECC,CSTM,MPT,DIT,EQEXIN,SIL 
J0QG1 ,0PHIG, , ,/C,N,REIG  $ 


» 5 ,BGPDT ,LAMA,QG,PHIG, ,/ 


0PHIG,0QG1 ,,,,//]/ tN,CARDN0  $ 


ALTER 


n7,n8  $ (where  n7  and  n8  are  the  DMAP  statement  numbers  of  LABEL  ERR0R1  and 
the  PRTPARM  module  immediately  following  it,  respectively) 


ENDALTER 

CEND 

(Case  Control  Deck) 
BEGIN  BULK 

(Bulk  Data  Deck) 
ENDDATA 
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Table  15.  Phase  3 Normal  Modes  Analysis  Data  Deck. 


NASTRAN 

FILES  = (INPT.0PTP) 

ID 

PHASE, THREE  $ N0RMAL  M0DES 

TIME 

2 

APP 

DISP 

S0L 

3,0 

ALTER 

nl,n2  $ (where  nl  = DMAP  statement 

INPUTT1 

number  of  the  \ 
/LAMA, , , ,/C,N,-l/C,N,0/C,N ,USERTP3 

INPUTT1 

/PHIA,,,,/C,N,0  $ 

ALTER 

n3,n4  $ (where  n3  = DMAP  statement 

ENDALTER 

n4  = DMAP  statement 

CEND 


(Include  Restart  Dictionary  from  Phase  1) 


(Case  Control  Deck) 
BEGIN  BULK 
(No  Bulk  Data) 
ENDDATA 
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Figure  1.  Manual  substructuring  problem. 
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L10*2  Automated  Multi-Stage  Substructure 


Large  and  coupler  structural  analysis  problems  can  be  solved  for  static  and  dynamic  response 
and/or  normal  mode  shapes  using  the  automated  multi-stage  substructuring  features  of  NASTRAN.  As 
»ith  .11  substructuring  approaches,  the  user  subdivides  the  intended  model  into  a set  of  smaller 
more  elementary  partitions  called  basic  substructures.  The  components  of  the  whole  structure  can 
be  modeled  independently,  checked  for  accuracy,  and  then  assertled  automatically  all  at  once  or 
in  stages  to  form  a composite  model  representing  the  whole  structure  for  final  solution. 

In  order  to  effectively  employ  this  automated  substructuring  capability  of  NASTRAN  for 
static  and  normal  modes  analyses,  the  user  should  gain  an  overall  understanding  of  the  basic 
program  design  concepts,  the  data  base  on  which  it  operates,  and  the  control  functions  provided. 
These  topics  are  discussed  in  the  sections  which  follow.  Suggestions,  recommendations,  and 
cautions  to  be  observed  when  using  automated  substructuring  are  presented  in  Section  1.10.2.6. 

A detailed  description  of  the  substructuring  control  cards  and  a summary  of  pertinent  bulk 
data  cards  is  provided  in  Section  2.7  of  this  manual.  A detailed  description  of  each  of  these 
bulk  data  cards  is  included  alphabetically  along  with  all  other  bulk  data  cards  in  Section  2.4. 

The  basic  design  concepts  used  in  developing  this  automated  substructuring  capability  are 
described  below.  The  theory  is  presented  in  Section  4.6  of  the  Theoretical  Manual. 

1.10.2.1  Basic  Concepts 

Automated  substructuring  analysis  is  available  for  use  with  NASTRAN  Rigid  Fromats  1,238 
and  9.  This  provides  capability  for  static  analysis,  static  analysis  with  inertial  relief  for’  ’ 
unsupported  structures,  and  nonral  modes,  frequency  response,  and  transient  response  analyses. 

The  capability  allows  an  unlimited  number  of  substructures  to  be  combined  and/or  reduced  in  any 
sequence  desired.  Each  substructure  is  represented  by  its  mass,  stiffness,  and  damping  matrices. 

A reduction  site  or  condensation  these  matrices  is  accomplished  using  the  Guyan  reduction 
technique  or  reduction  to  normal  or  complex  modal  coordinates. 

Although  the  NASTRAN  substructuring  system  may  be  used  for  small  and  moderate  site  problems, 
several  features  are  available  to  accommodate  very  large  problems.  The  most  important  of  these 
features  is  the  automated  data  base  management  system  used  to  maintain  the  Substructure  Operating 
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File  (S0F)  on  which  all  pertinent  matrix  and  substructural  loading  data  and  associated  control  files 
are  stored.  This  S0F  carries  all  the  information  needed  from  run  to  run  throughout  a substructuring 
analysis. 

Processing  automated  substructuring  analyses  is  subdivided  into  three  phases  similar  to  those 
described  earlier  for  manual  substructuring.  The  usual  analysis  proceeds  as  follows.  First, 
several  separate  Phase  1 executions  are  performed,  one  for  each  basic  substructure.  Second, 
one  or  more  Phase  2 executions  may  be  performed.  In  a Phase  2 run,  any  number  of  substructure 
reductions  and/or  combinations,  resulting  in  higher  level  (meaning  more  complex)  pseudostructures, 
may  be  performed.  Phase  2 processing  may  be  halted  at  any  stage  of  model  assembly  and  restarted 
in  a subsequent  Phase  2 execution.  The  results  at  each  step  in  the  operation  are  stored  on  the  S0F 
so  as  to  be  available  for  subsequent  execution.  The  final  steps  of  a Phase  2 operation  would  be 
the  solution  step  for  the  highest  level  structure  and  the  data  recovery  steps  with  limited  output 
capability  (displacements,  forces  of  constraint,  modal  energies,  and  applied  loads  only)  for  any 
lower  level  substructure.  Complete  and  detailed  data  recovery  for  the  basic  substructures  must 
be  obtained  by  separate  Phase  3 executions,  one  for  each  basic  substructure.  This  level  of  data 
recovery  may  inlcude  any  or  all  of  the  NASTRAN  output  normal  for  a non-substructure  analysis. 

Automated  substructuring  allows  each  basic  substructure  to  be  defined  independently.  This 
concept  is  represented  by  three  key  features  of  the  system. 

1.  There  are  no  restrictions  as  to  duplication  of  grid  point  or  element  identification 
numbers,  load  sets,  individual  coordinate  systems,  etc.  All  data  for  a given  substruc- 
ture is  associated  with  an  assigned  unique  name  for  that  structure.  The  only  data 
restriction  is  one  of  proper  modeling,  i.e.,  common  boundaries  require  grid  points  to  be 
located  at  the  same  point  in  space  for  each  connecting  substructure. 

2.  No  substructure  may  appear  as  a component  of  another  substructure  more  than  once;  and 
no  degrees  of  freedom  within  a substructure  may  be  connected  (“combined")  to  other 
degrees  of  freedom  in  that  same  substructure  except  by  multipoint  constraints  imposed 
at  the  solution  step  operation. 

3.  All  pertinent  substructure  data  are  stored  on  the  S0F,  an  expandable  direct  access  file. 
This  file  may  be  selectively  edited  and/or  dumped  to  tape  and  transmitted  to  another  user 
who  may  have  need  for  the  data.  Provision  is  made  for  automated  tape  conversion  among 
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CDC,  IBM,  UNIVAC  and  DEC  VAX  computers  to  facilitate  such  data  transmittal  between 
different  users.  Use  of  this  file  is  described  in  Section  1.10.2.4. 

Control  of  the  automated  substructuring  system  is  obtained  through  the  use  of  linguistic 
commands,  similar  to  those  of  Case  Control.  These  commands  are  placed  in  the  Substructure 
Control  Deck  shown  in  Figure  2.  This  Substructure  Control  Deck  is  situated  between  the  Executive 
Control  and  Case  Control  Decks. 

Each  substructure  control  conmand  is  automatically  translated  into  appropriate  DMAP  ALTER 
cards  to  augment  the  requested  Rigid  Format  sequence.  The  user  may  also  include  his  own  DMAP 
ALTER  commands,  or  he  may  modify  a previously  defined  DMAP  sequence.  A description  of  how  the 
user  may  interface  with  this  NASTRAN-generated  substructuring  DMAP  is  presented  in  Section  2.7.2. 
Listings  of  the  DMAP  ALTERS  generated  by  each  substructure  command  are  presented  in  Section  5.9. 
Descriptions  of  the  corresponding  modules  provided  for  substructuring  are  found  in  the  NASTRAN 
Prog ramme r ' s Manual, 

1.10.2.2  Substructure  Operations  and  Control  Functions 

User  control  of  the  automated  multi-stage  substructuring  system  is  obtained  via  the 
Substructure  Control  Deck  commands.  The  kev  terms  used  to  describe  these  commands  and  their 
functions  are  defined  in  Table  16.  A summary  of  the  substructuring  command  options  is  presented 
in  Table  17.  Some  of  these  commands  require  specific  bulk  data  cards  which  are  listed  for  easy 
reference  in  Table  18.  The  user  should  also  refer  to  Section  2.7  for  a complete  description  of 
the  Substructure  Control  Deck  commands  and  to  Section  2.3  for  detailed  descriptions  of  the 
corresponding  bulk  data  cards. 

The  operation  and  control  functions  of  automated  substructuring  analysis  are  best  illustrated 
and  explained  using  the  "tree"  structure  presented  in  Figure  3.  This  figure  defines  the  geneology 
of  all  the  component  substructures  used  in  building  a final  model.  Basic  substructures  are 
created  at  the  Phase  1 level.  Substructures  "A,"  "B,"  and  "E"  are  shown  in  solid  boxes  indicating 
they  were  formed  from  actual  data  deck  submittals  and  are  physically  different  models.  The  dotted 
boxes  are  called  "image"  substructures  and  are  the  result  of  an  EQUIVALENCE  operation  rather  than 
an  actual  Phase  1 data  deck  submittal.  The  EQUIVALENCE  operation  defines  a new  substructure 
which  is  a duplicate  of  an  existing  substructure  and  automatically  creates  all  equivalent  lower 
level  component  substructures.  Thus,  space  is  saved  on  the  data  files  by  eliminating  storage  of 
redundant  matrix  data.  A four-bladed  propeller,  for  example,  could  be  seen  to  consist  of  four 
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be  defined  solely  by  using  the  EQUIVALENCE  command. 

The  image  substructures  exist  in  nets  only.  Not.  in  Figure  3 thut  the  names  of  the  image 
structures  are  identical  to  the  equivalent  parent  structure,  with  the  exception  of  a prefix 
character.  The  new  names  would  be  created  automatically  by  NASTRAN  with  the  use  of  the  PREFIX 
subcommand  to  EQUIVALENCE.  These  new  prefixed  names  would  then  be  used  to  reference  the  appro- 
pnate  component  substructure  as  if  it  were  created  independently. 

Note,  the  term  "lower  level"  rpfprc  ti,0  . , 

level  refers  to  the  less  complex  of  the  component  substructures  which 

are  used  to  create  a higher  level,  or  more  complex  substructure. 

Fro.  tha  user  point  of  view,  an  substructures  shown  in  Figure  3,  with  either  solid  or  dotted 
boxes,  are  separate  and  distinct  substructures.  They  may  have  different  applied  loads,  boundary 
conditions,  and  responses.  Per  examp, e,  though  only  *.  B,  and  F represent  actus,  Phase  1 executions, 
base  data  recovery  executions  may  be  made  for  A,  B,  E,  XA,  XB,  Y»,  VB,  VXB,  and  YE,  each  of 
which  generally  would  have  different  results. 

The  COMBINE  demand  (see  Table  ,7)  with  its  nemernus  subcoamands,  offers  flexibility  the 
assembly  of  substructures  into  a higher  ieve,  substructure.  The  C0MBINE  capabiiity  aiiows 
component  substructures  t.  be  translated,  rotated,  and/or  transformed  via  mirror 

image  transformation  for  proper  positioning  in  space. 

for  examp, e,  the  right  wing  of  an  aircraft  is  first  modeled  and  an  EQUIVALENT  .peration  is 
performed  to  define  an  identica,  duplicate  wing.  Then,  the  CWINE  operation,  a SYMTRANSE0RM 
is  appi.ed  so  that  the  wing  now  appears  as  the  actual  left  wing  (a  mirror  image  of  the  right 
wing),  and  a TRANSE0RM  is  applied  to  properly  position  it  on  the  left  side  of  the  aircraft 
Caution  „ advised  that  the  sj-etry  transformation  (SYMTRAN)  is  always  appiied  to  the  component 
its  „„„  has.c  coordinate  system  before  the  usual  translation  and  rotation  (TRANS)  for  f,„a, 
positioning  (see  Section  4.6  of  the  Theoretical  Manual). 

The  REDUCE  command  causes  a Guyan  reduction  to  be  performed  on  an  existing  substructure, 
user  specifies  which  degrees  of  freedom  are  to  be  retained  using  the  BDYC  and  BOYS  (or  BUYS,) 
data  cards  provided.  The  degrees  of  freedom  retained  are  ai,  called  boundary  degrees  of 
froedom  although  they  need  net  ever  appear  on  the  boundary  with  another  substructure 
Obviously,  degrees  of  freedom  eventually  needed  for  boundary  connections  must  be  retained 
-.e„  the,  must  not  be  reduced  out.  However,  care  must  be  taken  to  retain  in  this  boundary  set 
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all  the  appropriate  degrees  of  froedo.  needed  to  represent  the  dominant  displacement  patterns  for 
accurate  calculation  of  eigenvalues  and  eigenvectors  for  normal  modes  analyses. 

The  MREDUCE  and  CREDUCE  coxn.nds  provide  a modal  synthesis  capability  to  automated  multi-stage 
substructuring.  With  these  commands  the  user  defines  boundary  degrees  of  freedom  to  identify 
degrees  of  freedom  retained  as  physical  coordinates.  The  remaining  degrees  of  freedom  are  replaced 
by  a smaller  set  of  noma,  (MREDUCE)  or  complex  (CREDUCE)  generalized  modal  coordinates.  MREOUCE 
may  be  used  „he„  real  symmetric  mass  and  stiffness  matrices  are  used  to  define  the  model.  CREDUCE 

provides  a general  modal  reduction  capability  when  damped  modes  are  desired  or  complex  or  unsym- 
metric  matrices  are  present. 

The  user  may  also  define  constraints  for  the  structure  to  be  applied  only  for  the  purpose  of 
calculating  the  modes.  BOVC  and  BOVS  (or  BDVS1)  bulb  data  cards  are  used  to  define  these  degrees 
Of  freedom  and  are  requested  by  the  subcommand  FIXED. 

note  that  for  both  the  REDUCE  and  MREDUCE  substructure  commands,  the  damping  matrices.  B and 

‘ a"d  0,6  l0ad  VBC“"-S-  are  * «*  mduced  set  of  coordinates.  The  reduced  sub- 

structures may  be  processed  with  any  of  the  other  substrneture  operations.  However,  substructures 
generated  with  the  complex  modal  reduction.  CREDUCE,  may  not  be  processed  with  any  demands  re- 
quiring real  arithmetic,  namely  REDUCE,  MREDUCE.  or  S0LVE  with  Rigid  Formats  1.  2.  3,  or  s. 

te  °a”1'  EWIma,CE-  Cmim ■ *0UCE,  or  CREDUCE  cards  as  desired  may  be  used  In 

one  or  more  Phase  1 or  Phase  2 executions.  However,  only  one  SRLVE  command  is  allowed  in  any  single 

Phase  2 execution,  and  the  SOLVE  comtand  Is  not  allowed  in  Phase  1 executions.  As  indicated  in  the 
definitions  of  Table  1.  the  SOLVE  cemnand  reguests  a solution  for  structural  response  to  applied 
static  leads  (Rigid  Fomsts  1 and  2).  the  calculation  of  normal  modes  (Rigid  Format  3),  or  struc- 
tural response  to  fregnenoy  dependent  or  time  dependent  loads  (Rigid  Formats  8 and  9)  of  the 
substructure  named  in  the  command. 

The  RECOVER  command  is  used  in  Phase  2 to  recover  the  solution  data  for  successively  lower 
level  substructures.  Only  the  displacements,  forces  of  constraint,  modal  energies,  and  applied 
loads  can  he  selectively  output  for  any  component  substracture  durlng  theM  p||as6  , 

The  BREWER  command  is  then  used  a Phase  3 execution  t»  obtain  all  the  detail  response  output 
normally  provided  by  NASTRflH  for  each  desired  basic  substructure.  The  command,  HREC0VER,  is  used 
to  recover  mode  shape  data  for  modal  reduced  substructures. 
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Using  the  PL0T  command,  only  undeformed  plots  may  be  requested  in  a Phase  2 - 

execution.  Deformed  plots  can  only  be  obtained  from  a Phase  3 execution. 

The  user  controls  each  step  in  the  analysis  by  specifying  the  appropriate  commands  to  be 
executed  and  the  substructure  names,  such  as  A,  B,  YC,  etc.  (see  Figure  3),  of  each  substructure 
to  be  used  in  that  step. 

To  reduce  the  potential  for  input  error  and  to  simplify  the  bookkeeping  tasks,  all  specific 
references  to  loadings  and  grid  points  for  connection,  boundary  sets,  and  constraints,  etc.  are 
made  with  respect  to  the  basic  substructure  name  only.  For  these  reasons,  no  component  substruc- 
ture may  be  used  more  than  once  while  building  the  solution  structure.  That  is,  every  component 
named  in  any  substructure  must  be  unique.  If  the  same  component  substructure  is  to  be  used  more 
than  once,  e.g. , identical  components  are  to  be  used  to  create  the  full  model,  the  EQUIVALENCE 
operation  should  be  used  as  described  earlier  to  assign  unique  names  to  all  substructures  com- 
prising that  component. 

Substructure  names  are  allowed  no  more  than  eight  alphanumeric  characters.  Notice  in  the 
EQUIVALENCE  operation  shown  in  Figure  3,  the  required  subcommand  PREFIX  generates  an  additional 
character  which  is  placed  ahead  of  the  existing  name  as  a prefix  to  the  parent  substructure  name. 
Care  must  be  taken  with  successive  EQUIV  operations  to  monitor  the  growth  of  image  substructure 
names  so  as  not  to  exceed  the  eight-character  limit.  If  the  limit  is  exceeded,  the  right-most 
character  will  be  truncated.  Therefore,  it  is  possible  to  inadvertently  create  duplicate  Sub- 
structure names  as  more  prefixes  are  added.  It  is  recommended,  therefore,  that  the  entire  tree 
structure  for  the  analysis  be  prepared  ahead  of  time  to  help  avoid  these  problems.  This  pre- 
planning also  will  be  an  invaluable  aid  to  the  task  of  data  preparation  and  proper  sequencing  of 
the  individual  steps  in  the  analysis. 

1.10.2.3  Input  Data  Checking  and  Interpretation  of  Output 

The  automated  substructuring  system  provides  several  methods  for  input  data  checking, 
diagnostic  output,  and  substructure-oriented  data  output. 

A principal  facility  for  input  data  checking  is  the  RUN=DRY  command.  This  option  allows  the 
user  to  validate  the  command  structure  and  data  without  actually  performing  the  more  time  consuming 
matrix  operations.  Assuming  the  input  is  found  to  be  consistent,  the  run  may  be  resubmitted  with 
the  RUN=G0  option  to  complete  the  matrix  processing. 
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Also  available  is  a RUN*STEP  option  (the  default  option)  which  first  checks  the  data  and  then 
executes  the  matrix  operations  one  step  at  a time.  If  errors  are  detected  in  the  data,  the  matrix 
operations  are  skipped  and  the  remainder  of  the  processing  sequence  is  executed  as  a DRY  run  only. 

The  user  also  is  allowed  to  process  only  selected  matrix  data.  If,  for  example,  after  having 
assembled  the  solution  structure,  new  loading  conditions  are  to  be  added  or  normal  modes  are 
desired  but  the  mass  matrix  is  not  available,  the  necessary  sequence  of  matrix  operations  can  be 
requested  using  the  RUN=G0  option  to  process  the  new  load  or  mass  matrix  data  only.  The  0PTI0NS 
command,  described  in  Section  2.7,  causes  selective  processing  of  mass  (M),  damping  (B)  or  (K4), 
stiffness  (K),  or  load  (P)  data  only.  The  PA  option  (load  append)  is  used  when  new  Phase  1 load 
vectors  are  to  be  added  to  the  set  of  existing  load  vectors.  Note  that  when  using  the  0PTI0NS 
command,  if  existing  substructure  data  items  are  to  be  recreated  (see  Table  19),  the  old  data 
must  be  removed  using  the  EDIT  or  DELETE  commands  as  described  in  the  next  section.  This  is  neces- 
sary because  only  one  item  of  a given  type  may  be  allowed  on  the  S0F  for  any  particular  substructure. 

All  the  relevant  substructuring  data  generated  by  the  program  may  be  displayed  with  the 
0UTPUT  command  described  in  Section  2.7.  The  C0MBINE,  REDUCE,  MREDUCE,  and  CREDUCE  operations 
involve  specification  of  grid  point  and  degree  of  freedom  data  related  to  the  basic  substructures 
ir"’  V6d*  The  aut™atically  generated  or  manually  specified  connectivities  are  critical  to  the 
C0MBINE  operation.  Using  these  output  options,  the  information  can  be  obtained  to  explicitly 
verify  all  connectivities.  The  REDUCE,  MREDUCE,  and  CREDUCE  operations  require  the  user  to 
specify  the  degrees  of  freedom  to  be  retained.  These  also  are  identified  by  basic  substructure 
grid  point  numbers.  If  desired,  these  same  output  options  can  be  used  to  obtain  lists  of  all  the 
retained  degrees  of  freedom  of  the  resulting  pseudostructure  to  help  verify  the  resulting  model. 

The  following  paragraphs  describe  examples  of  the  possible  output  that  can  be  requested. 

The  table  shown  below  may  be  used  to  verify  all  substructure  connectivities.  This,  and  the 
other  examples  of  diagnostic  output  to  be  described  later,  are  reporductions  of  actual  problem 

output  requested  under  the  C0MBINE  command  used  to  create  a pseudostructure  named  WINDMILL  from 
component  substructures  RING  and  VANR. 


PRECEDING  PAGE  BLANK  NOT  FILMED 


1.1 0-41 b (12/29/78) 


STRUCTURAL  MODELING 


SUMMARY  0F  PSEUD0STRUCTURE  CONNECTIVITIES 


INTERNAL 
P0INT  N0 

INTERNAL 
D0F  N0 

DEGREES  0F 
FREED0M 

RING 

VANR 

34 

67 

12 

RING 

146 

35 

69 

12 

RING 

147 

36 

71 

12 

RING 

148 

37 

73 

12 

RING 

103 

VANE 

1 

38 

75 

12 

RING 

106 

VANE 

2 

39 

77 

12 

RING 

109 

VANE 

3 

50 

79 

12 

VANE 

13 

41 

81 

12 

VANE 

14 

The  column  heading  "INTERNAL  P0INT  N0"  references  the  equivalent  of  internally  generated 
"grid  points"  for  the  resulting  pseudostructure.  "INTERNAL  D0F  N0"  references  the  internally 
sequenced  first  degree  of  freedom  (row  or  column  number)  in  the  matrices  of  WINDMILL  for  the 
designated  internal  grid  point.  "DEGREES  0F  FREED0M"  references  the  component  degrees  of  freedom 
in  the  global  coordinate  system  of  the  assembled  structure  associated  with  the  internal  grid 
point.  In  the  example  above,  the  following  may  be  observed: 

1.  Degrees  of  freedom  1 and  2 from  grid  point  109  of  basic  substructure  RING  and  grid 
point  3 of  basic  component  VANE  in  substructure  VANE  are  connected  and  assigned  to 
internal  point  39  of  pseudostructure  WINDMILL. 

2.  Displacement  components  1 and  2 at  internal  point  39  are  the  77th  and  78th  degrees  of 
freedom  for  the  matrices  of  WINDMILL. 
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ote  that  only  basic  substructure  names  appear  in  association  with  grid  points.  In  this 
example,  RING  and  «A«R  are  the  substructures  referenced  by  the  CfMBIHE  co-end.  MR  exists  as 
a higher  level  substructure  with  VANE  as  the  basic  substructure. 

Substructure  it™  E,SS  and  BBSS,  which  are  created  by  the  COMBINE  or  REDUCE  operations  are 
helpful  Ceding  the  results  of  these  substructure  commands.  They  are  stored  along  with  the 
on  the  S0F  (see  Table  19)  and  can  be  accessed  at  any  time  with  the  S0FPRINT  co—and. 
The  display  of  these  items,  however,  is  normally  requested  by  the  0UTPUT  subcommand  of  either  the 
CWBIliE,  REDUCE,  HREDUCE,  or  CREDUCE  commands  at  the  time  of  their  execution. 

The  EUSS  item  proves  data  for  each  basic  substructure  relating  external  or  basic  substruc- 
ture grid  point  numbers  to  pseudostructure  internal  grid  point  numbers.  In  the  example  shown 

below,  degrees  of  freedom  1 and  2 of  grid  point  102  of  basic  substructure  RIBS  have  been  assigned 
to  internal  grid  point  2 of  pseudostructure  WINDMILL. 


EQSS  ITEM  F0R  SUBSTRUCTURE  WINDMILL  C0MP0NENT  RING 


GRID  P0INT 
ID 

INTERNAL 
P0INT  N0 

C0MP0NENT 

D0F 

102 

105 

108 

2 

4 

6 

12 

12 

12 

111 

8 

12 

114 

11 

12 

117 

13 

12 

120 

15 

12 

123 

17 

12 

126 

20 

12 

129 

22 

12 

132 

24 

12 

135 

26 

12 

138 

29 

12 

141 

31 

12 

144 

33 

12 

147 

35 

12 
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| In  addition  to  the  above  data  for  each  basic  substructure,  the  EQSS  item  also  contains 

i summary  data  for  the  resultant  pseudostructure.  A sample  is  shown  below. 


EQSS  ITEM  - SCALAR  INDEX  LIST  FOR  SUBSTRUCTURE  WINDMILL 


INTERNAL 
P0INT  ID 

INTERNAL 
SIL  ID 

C0MP0NENT 

D0F 

2 

3 

12 

5 

9 

12 

8 

15 

12 

11 

21 

12 

14 

27 

12 

17 

33 

12 

20 

39 

12 

23 

45 

12 

26 

51 

12 

29 

57 

12 

32 

63 

12 

35 

69 

12 

In  the  above  table,  the  relationships  of  the  internal  grid  point  numbers  to  the  internal 
degree  of  freedom  numbers  (referenced  as  "INTERNAL  SIL  ID")  and  to  the  component  degrees  of 
freedom  are  defined  for  pseudostructure  WINDMILL.  The  internal  degrees  of  freedom  are  referenced 
as  a Scalar  Index  List  (SIL)  because  all  substructure  problem  degrees  of  freedom  are  converted  to 
scalar  points  for  purposes  of  Phase  2 processing.  If  desired  for  special  purposes,  therefore, 
these  internal  degrees  of  freedom  may  be  referenced  as  scalar  points  for  use  with  any  of  the 
nonsubstructuring  Bulk  Data  cards  to  be  input  to  the  S0LVE  step  operations  in  Phase  2. 

The  EQSS  items  and  the  summary  of  pseudostructure  connectivities  table  are  related.  For 
example,  by  cross  referencing  each  table  it  can  be  seen  that  internal  grid  point  35  of  substruc- 
ture WINDMILL  has  degrees  of  freedom  1 and  2 assigned  to  it.  These  degrees  of  freedom  numbers 
in  the  SIL  list  are  69  and  70,  respectively,  and  these  degrees  of  freedom  come  from  grid 
point  147  of  basic  substructure  RING. 

Special  treatment  is  required  for  the  EQSS  item  for  substructures  which  are  modal  reduced. 

For  example,  if  basic  substructure  A is  reduced  to  MA  using  MREDUCE  or  CREDUCE,  the  EQSS  for  MA 
indicates  that  pseudostructure  MA  has  two  component  substructures,  A and  MA.  The  EQSS  for  com- 
ponent A contains  the  boundary  point  definitions.  The  EQSS  for  component  MA  contains  definitions 
for  the  newly  created  modal  coordinates.  Inertia  relief  coordinates  are  assigned  Grid  Point  ID's 
of  1 through  6 to  MA,  and  flexible  mode  coordinates  are  assigned  GRID  Point  ID's  of  101  through 
100+N  where  N is  the  number  of  flexible  modes  used.  Refer  to  Sections  4.6.2  and  18  of  the 
Theoretical  Manual  and  Section  2.7  of  this  manual  for  definitions  of  the  modal  coordinates. 
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The  mod.,  de,rees  „f  freedom  of  component  substructllre  m 

coordinates)  may  On  referenced  for  notation  of  constraints  in  the  « ^ *. 2 
^ 3,50  * subsequent  redaction  Oparins  " 

C»,«E  or  reduction  operations  a, so  create  the  BGSS  „e,  * sample  is  shown  below.  The 

the , rc 8rid  point  ,ocat,ms  f°r  the  “u's  -*■ * «•  ™.. 

it.  d,sp,w  the  interna,  point  numbers  for  the  pseudostroctnre  „™ILU  .long 

that  — - - » r 

Points.  If  the  entry  is  >0"  the  ” '°Ca'  “°rdlnate  *h°Se 

■ displacement  components  be  in  that  pseudostroctnre  basic 


internal 

P0INT  ID 

CSTM  ID 
N0 

£JL0.  R D I N fl  T r c 1 

XI 

X2 

X3 

1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

-0.500000E+01 

-0.500000E+01 

0.E+00 

0.E+00 

0.500000E+01 

0.500000E+01 

0.750000E+01 

0.100000E+02 

0.125000E+02 

0.100000E+02 

0.100000E+02 

0.150000E+02 

0.100000E+02 

0.150000E+02 

0.100000E+02 

0.150000E+02 

0.750000E+01 

0. 100000E+02 

0.125000E+02 

0. 500000E+01 

O.E+OO 

0.E+00 

O.E+OO 

O.E+OO 

O.E+00 

O.E+OO 

O.E+OO 

O.E+OO 

O.E+OO 

O.E+OO 

' 

system.  Otherwise,  they  win  be  i„  a lota,  system  which  may  be  verified  „th  the  options, 

P.  intout  of  the  coordinate  system  transformations  ( a 3x3  matrix  of  direct'  • , 

in  the  "CSTM"  item  for  that  pseudostrnctore.  ""  St°rEd 

Modal  coordinates  are  indicated  in  the  BGSS  by  a CSTM  ID  m of  , a 

::  2 1:  ; ” = The  C™  " » *’  * """  convention  for  a sca„r 

COMBINE  operation.  ' P°’ntS  **  "*«■  the  automatic 

sh.„::;:r  :tvr i5  z ~m  mim  file  ™le  w « <tw-  - 

r~r  - ~ ~ -~r  “irr:,r 

The  TOC  lists  by  name  a„  substructures  that  reside  on  the  S0F  lists  the  r . . 
for  each  sobstrocture,  and  provides  a set  of  „ ' , '*“S  ava,,ab,e 

tore  relationships  The  S0F  . • , ^ h,",n*  °f  S“b5t™'- 

headings  sh  ““  ^ ^ * *"■*  — 
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TYPE  Defines  the  substructure  type: 

B - basic  substructure 
C - combined  substructure 
R - Guyan  reduced  substructure 
M - real  modal  reduced  substructure 
CM  - complex  modal  reduced  substructure 

Any  of  the  above  types  will  have  prefix  "I"  if  it  is  an  image  substructure 
resulting  from  an  EQUIV  operation. 

SS  Points  to  a substructure  which  is  secondary  to  the  current  substructure.  In  the 
case  where  many  secondary  substructures  have  been  EQUIVed  to  a single  primary  sub- 
structure, the  SS  entries  form  a chain  starting  with  the  primary  substructure  and 
ending  with  an  SS  pointer  of  zero. 

PS  Points  to  the  substructure  which  is  primary  to  the  current  substructure.  PS  is 
non-zero  for  secondary  substructures  only. 

LL  Points  to  a substructure  at  the  next  lower  (simpler)  level  to  the  current 
substructure. 

CS  Points  to  a substructure  which  has  been  combined  with  the  current  substructure. 

The  CS  entries  form  a circular  chain. 

HL  Points  to  the  substructure  at  the  next  higher  (complex)  level  to  the  current 
substructure. 

All  normal  NASTRAN  output  for  each  basic  substructure,  primary  or  image  substructure,  is 
available  via  a Phase  3 execution.  Also,  certain  output  may  be  recovered  in  Phase  2 for  any  or 
all  of  the  substructures  in  the  solution  structure's  tree.  However,  this  output  is  limited  to 
displacements,  applied  loads,  and  forces  of  single-point  constraint.  The  output  requested  in 
Phase  2 is  labeled  by  both  the  pseudostructure  and  its  component  basic  substructure  names. 

Some  discussion  of  the  forces  of  constraint,  which  may  be  requested  as  output  in  both  Phase  2 
and  Phase  3,  is  required.  The  Phase  3 calculations  for  forces  of  constraint  are  computed  in  the 
normal  NASTRAN  convention  (refer  to  Section  3.7  of  the  Theoretical  Manual).  In  a Phase  2 execu- 
tion, however,  the  forces  of  constraint  include  additional  terms.  The  equations  used  for  the 
calculations  are  shown  below  and  are  identified  by  rigid  format  application.  In  these  equations, 
(Q)  are  the  forces  of  constraint,  {P}  are  the  applied  loads,  {u>  is  the  displacement  vector,  [K] 
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the  stiffness,  [B]  is  the  damping,  [M]  is  the  mass,  are  eigenvalues  from 
sis,  and  p are  complex  eigenvalues  from  a complex  modal  reduction. 


a real  modes 


analy- 


[ Rigid 
1 Format 

Equation  for  Forces  of  Constraint 

1 and  2 

«>  = [K]{u>  _ {p} 

3 

{q}  = CK]{u}  - CM3[[uz]{u} 

3 

= [K](uJ  + [B][p]{u}  + EM3Cp2J{u> 

8 and  9 

Q = DQ{u}  + [B]{uJ  + _ {P} 

The  force  vectors  (q)  contain  all  the  terms  due  • 

1.  Inertia  forces 

2.  Damping  forces 

3.  Single-point  constraints 

4.  Multipoint  constraints 

5.  Forces  transferred  from  other  connected  substructures 

6.  Residual  forces  due  to  computer  round-off 

The  equations  presented  above  for  of  forees  of  pmH, 

useful  informationi  i.e.,  the  forces  of  substructure  Interconnection  as  shown  below. 


Substructure  A 


F1 

' 

CM  1 
U_ 

B 

C 

Substructure  BC 


Forces  F,  and  F?,  recovered  as  forces  of  constraint  for  substructure  A and  for  pseudostruc- 
ture BC,  represent  the  forces  of  interconnect, vity.  Force  F?  represents  the  sum  two  component 
ortes,  on,  fro.  each  component  substructure  B end  c,  acting  at  their  com™  grid  point  The 
separate  contributions  to  F,  from  „ob  B and  c may  be  determined  by  using  the  RFC0VER  co-and  for 
the  component  substructures  B and  C individually,  as  shown  below. 

1.10-47  (12/29/78) 

I<1  & 


STRUCTURAL  MODELING 


Og  FOOR  QUALITY 


F2B 

B 

.. 

X 

F2C 

c 

1 .10.2.4  Substructure  Operating  File  (S0F) 

™e  data  raquined  for  each  basic  substructure  and  ton  subsequent  co„b1„>t)ons  „f  s„b. 
structures  are  stored  on  the  Substructure  Operating  F„e  (S0F) . The  * data  are  stored  „ 

■rent  access  fornat  on  disk  or  d™,  during  a NASTHAN  execution.  These  data  .ay  also  be  stored 

” P‘  **""  ™"S  f°r  ba'k“P  to  other  computers.  3nhe.at,c 

lagrams  of  data  flow  for  each  of  the  three  phases  of  execution  are  given  in  Figure  5. 

The  S0F  file,  which  contains  the  data  ,te*  Hated  in  Table  19,  is  used  to  cunicate  ,11 
require  data  between  each  phase  of  operation  and  between  each  step  of  the  Phase  , operation 
Thus,  the  user  is  allowed  to  develop  his  analysis  in  separate  steps  without  requiring  the 
c leckpoint/restart  feature  of  HASTHAN.  A Phase  1 run  is  required  to  build  each  basic  substructure 
Pl;ce  its  data  on  the  S0F  prior  to  any  Phase  , reduction  or  co.M„at,o„  using  that  substructure, 
s.ng  data,  component  pseudostructures  nay  be  assayed  stages  fro.  these  basic  substruc- 
ures  and  added  later  to  other  deponent  substructures  already  on  the  S0F  file.  Also,  the  sa.e 
S0F  .ay  be  used  to  build  the  data  files  for  .ore  than  on.  solution  structure  at  a ti«e. 

Once  the  final  solution  .odel  is  established,  the  solution  .ay  be  obtained  and  results 
recovered  for  any  level,  co.po„ent  pseudo-  or  basic  substructure.  However,  detail  e,e.ent  stresses 
element  forces  or  supper,  reactions  specified  with  the  basic  substructure  can  be  recovered 

on  y n ase  3.  These  Phase  3 results  .ay  be  recovered  either  by  using  the  original  data  deck 
or  by  restarting  from  a checkpointed  Phase  1 execution. 

The  S0F  is  structured  as  a single  ,ogica,  file  used  to  store  ,11  data  necessary  for  a oomplete 
-It, -stage  substructure,  analysis.  However,  the  S0F  .ay  actually  reside  on  fro.  one  ten  phy- 
sical files.  These  physical  files  would  be  chained  together  to  for.  the  single  logical  file  for  use 

in  the  analysis  of  iarger  prob,e»s.  The  figure  below  shows  the  basic  er.-ange.ent  of  an  50F  on  disk 
or  drum. 
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Each  physical  file  comprising  the  S0F  is  a direct  access  file.  These  disk  or  drum  files  are  not 
used  by  NASTRAN  GIN0  operations.  NASTRAN  treats  them  as  external  user  files.  In  a substructure 
analysis,  NASTRAN  stores  data  on  the  S0F  which  must  be  saved  from  run  to  run.  Therefore,  it  is  the 
user's  responsibility  to  maintain  the  physical  files  comprising  the  S0F  from  one  execution  to  the 
next.  For  large  disk  files  which  may  arise  in  some  substructuring  problems,  it  may  be  advisable 
to  store  the  Sj3F  on  tape  for  backup  protection  between  executions.  The  user  should  refer  to  the 
DUMP,  REST0RE,  S0F0UT,  and  S0FIN  commands  for  this  capability  or  use  operating  system  utilities. 


The  S0F  declaration  in  the  Substructure  Control  Deck  is  used  to  define  the  physical  files 
which  make  up  the  S0F.  See  Section  2.7  for  a complete  description  of  the  S0F  declaration.  An 
S0F  composed  of  only  one  physical  file  which  already  exists  would  be  declared  as  follows: 


S0F(1 )=S0F1 ,2OO,0LD  (CDC  example) 

A new  S0F  composed  of  three  physical  files  could  be  declared  as  follows  on  the  first  execution 
with  this  particular  S0F  logical  file: 


S0F(1  )=S0F1  ,200, NEW 

S0F(2)=S0F2,2OO 

S0F(3)=S0F3,4OO 

The  parameter  "NEW"  is  never  used  again  on  any  subsequent  execution  with  this  S0F.  If  it  were 
used,  all  data  on  that  S0F  logical  file  would  be  lost.  For  example,  to  add  a new  physical  file 
on  a subsequent  execution,  simply  add  its  declaration,  i.e.,  S0F(4)=S0F4,6OO.  Again,  do  not 
declare  this  as  a "NEW"  file  or  the  whole  logical  S0F  file  will  be  re-initialized  and  aH  existing 
data  will  be  lost.  (Refer  to  the  S0F  command  in  Section  2.7  for  machine  dependent  restrictions.) 
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All  data  stored  on  the  S0F  is  accessed  ,1a  the  sebstroctere  name.  For  each  sohstroctore, 
various  types  * S0F  data  may  he  stored.  These  types  of  data  are  called  ,te.s  and  are  accessed 
,1.  them  ,te,  names.  Thus,  the  substructure  name  and  Item  name  are  all  that  Is  required  to 
access  an,  block  of  data  on  the  S0F.  The  items  which  can  be  stored  for  any  substructure  are 
described  in  Table  19.  The  program  automatically  keeps  track  of  the  data,  stores  the  data  as  it 
is  created,  and  retrieves  these  da,,  when  required.  The  user's  only  responsibility  is  to  maintain 
the  file,  it  must  be  accessible  by  the  system  when  needed.  The  user  must  remove  items  generated 
fro.  data  containing  input  errors  and/or  if  that  data  is  no  longer  needed  for  subsequent  analyses 

Also,  data  may  be  selectively  stored  on  a backup  tape  for  later  retrieval,  thus  releasing  needed 
space  for  subsequent  operations. 

1.10.2.5  The  Case  Control  Deck  for  Automated  Substructure  Analyses 

The  Case  Control  Deck  for  substructuring  analysis  controls  loading  conditions,  constraint 

set  selection,  output  requests,  and  method  of  analysis  just  as  in  an,  non-substructuring  analysis 

However,  a substructuring  analysis,  there  are  very  important  relationships  among  the  Case 

Control  Decks  to  be  input  for  each  of  the  three  Phases  of  substructuring.  Compatibility  among 

the  substructuring  phases  must  be  maintained  for  load  sets,  constraint  sets,  and  subcase 
definitions. 

The  following  requirements  must  be  satisfied  by  the  Case  Control  Deck  in  Phase  1: 

1.  Constraint  set  selection  (HPC,  SPC)  must  be  above  the  subcase  level.  That  is,  only  one 
set  of  constraints  is  allowed  in  Phase  1 for  all  loading  conditions. 

2.  one  subcase  must  be  defined  for  each  loading  condition  which  is  to  be  saved  on  the  S0F. 

The  loading  condition  may  consist  of  any  combination  of  external  static  loads,  thermal 
loads,  element  deformation  loads,  or  enforced  displacements.  Loading  conditions  which 
are  not  saved  on  the  S0F  in  Phase  1 cannot  be  used  in  an,  solution  in  Phase  2. 

The  Phase  2 Case  Control  Deck  is  exactly  like  the  Case  Control  used  in  a non-substructuring 

analysis.  Only  the  TITLE  and  BEGIN  BULK  cards  are  needed  except  when  plots  are  requested  or  when 

there  ,s  a S0LVE  command  in  the  Substructure  Control  Deck.  Tn  this  latter  case,  the  subcase 

definitions,  load  and  constraint  set  selections,  etc.  are  used  in  the  usual  fashion  to  control  the 
solution  process. 
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Output  requests  In  Case  Control  are  honored  only  If  there  is  a PRINT  subcommand  under  the 
REC0VER  command  in  the  Substructure  Control  Deck.  If  a RECOVER  co-and  with  a PRINT  subcommand 

is  used,  the  Case  Control  should  be  Identical  (except  for  output  requests)  to  that  used  to  obtain 
the  solution  being  printed. 

The  following  requirements  must  be  satisfied  by  the  Case  Control  Deck  in  Phase  3: 

'•  C°nstra1"‘  ("PC.  SPC)  must  be  identical  to  those  used  in  Phase  1 for  this 
substructure. 

2.  The  subcase  definition  for  load  set  IDs  must  be  identical  to  those  used  in  Phase  1 
for  this  substructure  including  those  for  appended  loads,  if  any.  All  load 
definitions  must  appear  in  the  order  generated. 

3.  The  suboase  definition  for  the  Phase  3 output  requests  for  solution  veotors  generated 
in  Phase  2 must  be  merged  with  the  above  subcase  definition  for  load  set  IDs.  Note, 
the  MAD  output  requested  In  Phase  3 will  correspond  to  the  load  factors  defined 
during  Phase  2 selution,  not  those  defined  by  Phase  3 Case  Control. 

The  number  of  Phase  3 subcases  required  is  the  maximum  of  those  defined  in  either  Phase  1 
or  Phase  2.  All  output  requests  will  correspond  to  the  Phase  2 subcase  sequence,  starting  with 
the  first  subcase  defined  in  Phase  3,  It  is  essentia,  to  assign  the  same  thermal  and  element 
deformation  loadings  to  the  same  subcases  in  both  Phase  1 and  Phase  2 In  order  to  provide  the 
correct  load  correction  data  to  the  Phase  3 output  processing  of  element  forces  and  stresses. 


1.10.2.6  User  Aids  for  Automated  Substructure  Analyses 


The  following  suggestions,  recommendations,  and  cautions  should  be  considered  when  using 
automated  multi-stage  substructuring.  The  automated  substructuring  capability  offers  the  user 
flexibility  in  the  performance  of  a„  analysis.  To  take  advantage  of  this  capability,  it  is  ream, 
mended  that  the  new  user  carefully  review  both  the  Theoretical  and  User's  Manual  sections  on  sob- 
structuring and  execute  the  sample  problem  which  is  documented  in  the  following  Section  1.10.2.7. 

Simulation  An.lvses  - The  user  is  advised  to  simulate  large  structure,  model  analyses  with 
simplified  models  using  the  substructuring  system.  Using  this  technique,  a„  deck  structures, 
including  operational  coamands  and  centre,  of  the  S0F,  may  be  tested  osing  small  matrices  at  low 
cost.  In  addition,  any  special  features  such  as  user  DUAP  operations  may  be  tested  at  this  time. 
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— 6r  Hode-  _ The  user  ma*  def™e  a substructure  in  terms  of  modal  data  obtained  from  another 
source  such  as  test  data  for  example.  To  use  this  capability  the  user  creates  a Phase  1 job  with 
an  MREDUCE  comnand  as  shown  below. 


SUBSTRUCTURE  PHASE! 
(S0F  control  cards) 
NAME  = name 
MREDUCE  name 
NAME  = r-name 
USERM0DES  = j 


Two  options  are  allowed,  j = 1 or  2.  If  j = 1,  a structural  model  is  defined  as  usual  with  bulk 
data  cards.  However,  the  modal  data,  i.e.  the  eigenvalue  data  and  mode  shape  data,  are  defined  by 
using  direct  input  tables  and  matrices  in  the  bulk  data  deck.  Table  LAMAR  must  be  input  using  DTI 
cards  using  the  format  specified  for  the  LAMA  data  block  described  in  the  Programmer's  Manual. 

Only  the  modal  mass  and  frequency  (HZ)  need  be  defined  in  LAMAR.  The  mode  shapes  must  be  input 
using  DMI  cards  and  the  matrix  name  PHIS.  The  PHIS  matrix  must  be  the  NASTRAN  F-set  size,  i.e.  the 
fixed  degrees  of  freedom  must  be  described  with  null  rows. 

If  j = 2,  the  model  is  completely  defined  with  matrix  data.  As  is  done  for  j = 1,  a LAMAR 
table  and  PHIS  matrix  must  be  input.  In  addition,  a matrix  named  QSM,  which  contains  the  modal 
reaction  forces  for  degrees  of  freedom  fixed  in  mode  extraction,  is  input  using  DMI  cards.  Matrix 
QSM  has  one  row  for  every  degree  of  freedom  (as  does  PHIS)  and  one  column  for  every  mode.  Null 
row  entries  exist  for  degrees  of  freedom  not  fixed  in  mode  extraction.  Note  that  the  number  of 
modes  must  exceed  the  number  of  degrees  of  freedom  for  this  option  (see  Section  18  of  the  Theoreti- 
cal Manual).  For  the  j = 2 option,  the  bulk  data  deck  must  include  Grid  cards  to  define  the 
degrees  of  freedom  represented  by  the  rows  of  PHIS  and  QSM.  In  addition,  a duimiy  element  should 
be  included  in  the  data  deck  so  that  NASTRAN  parameter  values  are  properly  set.  The  user  may  also 
input  boundary  mass  and  stiffness  matrices.  These  data  may  be  defined  using  C0NMi , CELASi,  and 
GENEL  cards,  in  which  case  dummy  elements  are  not  required,  or  may  be  input  using  DMI  or  DMIG 
cards.  For  the  latter  case,  the  user  must  insert  the  correct  Executive  Control  Deck  alters  to 
equivalence  the  input  mass  and  stiffness  data  to  MGG  and  KGG  respectively. 
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Boundary  set  definitions  are  required  using  BDYC,  BDYS  and  BDYS1  cards  for  both  user  mode 

options.  Note  that  all  degrees  of  freedom  defined  for  the  j = 2 options  must  be  specified  as  boun- 
dary degrees  of  freedom. 

Ojd  Modes  and  Old  Boundaries  - The  0LDM0DES  and  0LDB0UND  subcommands  to  the  MREDUCE  command 

allow  the  user  to  modify  the  new,  modal  coordinate  substructure  without  performing  all  new  calcu- 
lations. 

The  0LDM0DES  subcommand  requests  that  the  mode  shapes  and  frequencies  computed  in  a previous 
MREDUCE  be  reused  to  define  the  modified  structure.  This  is  possible  because  all  modes  computed 
are  saved  on  the  S0F  even  if  they  are  not  currently  used  to  describe  the  substructure.  The  user 
may  request  the  previously  used  set  of  modes  or  a new  subset  of  the  previously  calculated  modes  by 
his  use  of  the  NMAX  or  RANGE  subcommands.  Use  of  OLDMODES  alone  (without  0LDB0UND)  implies  that 
a new  boundary  set  is  to  be  defined  for  the  reduced  substructure.  Use  of  this  subcommand  requires 
the  additional  subcommands  BOUNDARY  and  NMAX  or  RANGE. 

The  0LDB0UND  subcommand  requests  that  the  boundary  set  definition  not  change  for  the  modifi- 
cation to  the  substructure.  For  this  case,  a new  set  of  modal  data  will  be  computed.  Use  of  this 

subcommand  requires  the  additional  subcommands  METH0D,  NMAX  or  RANGE,  and  optionally  FIXED,  RNAME, 
and  RGRID. 

The  use  of  both  0LDM0DES  and  0LDB0UND  implies  only  a change  in  the  number  of  modes  used  from 
the  previously  computed  set  of  modes.  The  use  of  both  commands  requires  only  a new  NMAX  or  RANGE 
card  as  additional  subcommands. 

When  using  these  subcommands  the  user  must  EDIT  conflicting  data  from  the  S0F.  Refer  to  the 
descriptions  of  MREDUCE  and  CREDUCE  in  Section  2.7  for  details.  Also  note  that  both  0LDM0DES  and 
0LDB0UND  are  subcommands  for  MREDUCE,  but  only  0LDM0DES  is  allowed  for  CREDUCE.  The  equivalent 
operation  of  0LDB0UND  for  CREDUCE  requires  complete  redefinition  of  the  reduced  substructure. 

Solution  Items,  - It  should  be  remembered  that  due  to  the  data  base  protection  features,  at  no 
time  are  there  any  S0F  items  destroyed  by  NASTRAN  without  a specific  user  command  in  the  Substruc- 
ture Control  Deck.  In  addition,  NASTRAN  does  not  allow  more  than  one  substructure  item  (see  Table 
19)  to  exist  for  each  substructure  at  any  one  time.  As  a result,  some  operations  such  as  a 
repeated  S0LVE  might  require  the  user  to  manually  edit  out  previously  generated  solution  data 
items  or  any  recovered  solution  data  items  before  the  operation  could  be  repeated.  That  is,  S0LN 
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and  UVEC  items  (the  load  factor  or  eigenvalue  data  tables  and  displacement  vectors  respectively) 
created  in  an  earlier  S0LVE  operation  should  be  deleted  if  a new  solution  with  new  loads  or  fre- 
quency range  is  desired  for  the  same  substructure.  These  same  items  must  also  be  edited  out  from 
each  lower  level  substructure  for  which  the  new  solution  data  will  be  recovered.  S0LN  and  UVEC 
items  are  also  created  by  MREC0VER  and  must  be  deleted  prior  to  a S0LVE  and  REC0VER  for  the  same 
structure. 

By  using  the  EQUIVALENCE  operation  to  create  an  identxal  structure,  a new  solution  may  be 
obtained  for  the  same  structure  without  deleting  the  older  solution  data  items,  as  required  in 
the  example  above. 

Structural  Design  Considerations  - Substructures  which  may  change  due  to  design  iterations 
should  be  combined  with  other  structures  as  late  in  the  sequence  of  C0MBINE  operations  as  passible. 
This  will  minimize  the  cost  of  creating  a new  solution  structure.  Also,  if  the  design  iteration 
changes  are  minor  and  their  impact  on  other  substructures  in  the  model  can  be  neglected,  then 
REC0VER  operations  need  be  performed  only  from  the  lowest  level  of  substructure  affected  by  the 
changes.  Frequently,  these  design  changes  can  be  evaluated  using  only  the  Phase  3 recovery  calcu- 
lations. Of  course,  care  must  be  taken  to  maintain  compatibility  with  the  degree  of  freedom  list 
defining  the  solution  displacement  vector.  That  is,  the  boundary  grid  points  and  connections 
should  not  be  changed. 


i 
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Table 

Basic  Substructure 
Boundary  Set 

Combine  Operation 

Component  Substructure  ■ 
Connection  Set 
Equivalence  Operation 

Image  Substructure 

Phase  (1,  2,  or  3); 

Primary  Substructure 

Pseudostructure 
Reduce  Operation 

Secondary  Substructure 
S0F 

Solution  Structure 
Solve  Operation 


16.  Definitions  of  Substructure  Terminology. 


A structure  formulated  from  finite  elements  in  Phase  1. 

Set  of  degrees  of  freedom  to  be  retained  in  a reduce 
operation. 

Merge  two  or  more  structures  by  connecting  related  degrees  of 
freedom.  The  matrix  elements  for  connected  degrees  of  freedom 
are  added  to  produce  the  combined  structure  matrices,  and  the 
substructure  load  vectors  are  processed  and  stored  for  subse- 
quent combination  at  solution  time. 

Any  basic  or  pseudostructure  comprising  a part  of  an  assembled 
substructure. 

Set  of  grid  points  and  their  component  degrees  of  freedom  to  be 
connected  in  adjoining  structures. 

The  creation  of  a secondary  substructure  equivalent  to  a primary 
substructure.  Also  creates  image  substructures  back  to  the  basic 
substructure  level 

A substructure  equivalent  to  an  existing  component  substructure. 
May  have  different  applied  loads  and/or  solution  vectors  but 
has  identical  stiffness  and  mass  matrices.  Image  substructures 
are  automatically  created  as  a result  of  an  equivalence  operation. 

Basic  steps  required  for  multi-stage  substructure  processing  with 
NASTRAN  - creation,  combination,  reduction,  solution  and  recovery, 
and  detail  data  recovery. 

Any  basic  substructure  or  any  substructure  resulting  from  a 
combine  or  reduce  operation. 

A combination  of  component  substructures. 

Structural  matrix  and  load  vector  Guyan  or  modal  reduction  process 
to  obtain  smaller  matrices. 

A substructure  created  from  an  equivalence  operation. 

Substructure  Operating  File.  Contains  all  data  necessary  to 
define  a structure  at  any  stage,  including  solutions. 

The  resulting  substructure  to  be  used  in  the  solve  operation. 

To  obtain  solutions  using  the  present  structural  matrices  and 
user-defined  input  data. 
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Table  17.  Summary  of  Substructure  Commands. 


Phase  and  Mode  Control 


# SUBSTRUCTURE 

NAME* 

SAVEPL0T 

0PTI0NS 

RUN 

# ENDSUBS 


• Defines  execution  phase  (1,  2,  or  3) 

Specifies  Phase  1 substructure  name 
Requests  plot  data  be  saved  in  Phase  1 
Defines  matrix  options  (K,  B,  K4,  M,  P,  or  PA) 
Limits  mode  of  execution  (DRV,  G0,  DRYG0,  STEP) 
Terminates  Substructure  Control  Deck 


S0F  Controls 


# S0F 

PASSW0RD* 

S0F0UT  or  S0FIN 

P0SITI0N 

NAMES 

ITEMS 

S0FPRINT 

DUMP 

REST0RE 

CHECK 

DELETE 

EDIT 

DESTR0Y 


- Assigns  physical  file  for  storage  of  the  S0F 
Protects  and  ensures  access  to  correct  file 

- Copies  S0F  data  to  or  from  an  external  file 

- Specifies  initial  position  of  input  file 

- Specifies  substructure  name  used  for  input 
Specifies  data  items  to  be  copied  in  or  out 

- Prints  selected  items  from  the  S0F 

- Dumps  entire  S0F  to  a backup  file 

- Restores  entire  S0F  from  a previous  DUMP  operation 

Checks  contents  of  external  file  created  by  S0F0UT 

Deletes  out  selected  groups  of  items  from  the  S0F 

Edits  out  selected  groups  of  items  from  the  S0F 

Destroys  all_  data  for  a named  substructure  and  all 
the  substructures  of  which  it  is  a component 


Manditory  Control  Cards 


* Required  Subcommand 
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Table  17.  Summary  of  Substructure  Coirmands  (continued). 


C0MBINE 
NAME* 

T0LERANCE* 

CONNECT 

0UTPUT 

C0MP0NENT 

TRANSFORM 

SYMTRANSF0RM 

SEARCH 

EQUIV 

PREFIX* 

REDUCE 

NAME* 

B0UNDARY* 

RSAVE 

0UTPUT 

MREDUCE 

NAME* 

B0UNDARY* 

FIXED 

RNAME 

RGRID 

METH0D 

RANGE 

NMAX 

0LDM0DES 

0LDB0UND 


Combines  sets  of  substructures 

- Names  the  resulting  substructure 

- Limits  distance  between  automatically  connected  grids 

- Defines  sets  for  manually  connected  grids  and  releases 

- Specifies  optional  output  results 

- Identifies  component  substructure  for  special  processing 
Defines  transformations  for  named  component  substructures 

- Sepcifies  symmetry  transformation 

- Limits  search  for  automatic  connects 

- Creates  a new  equivalent  substructure 

Prefix  to  rename  equivalenced  lower  level  substructures 

- Reduces  substructure  matrices 

- Names  the  resulting  substructure 

- Defines  set  of  retained  degrees  of  freedom 

- Indicates  the  decomposition  product  of  the  interior  point 
stiffness  matrix  is  to  be  saved  on  the  S0F 

“ Specifies  optional  output  requests 

i 

- Reduces  substructure  matrices^usinn  a normal  diodes 
transformation 

- Names  the  resulting  substructure 

- Defines  set  of  retained  degrees  of  freedom 

’ defines  set  of  constrained  degrees  of  freedom  for  modes 
calculation 

‘ Specifies  basic  substructure  to  define  reference  point 
for  inertia  relief  shapes 

Specific  grid  point  in  the  basic  substructure  to  define 
reference  point  for  inertia  relief  shapes.  Defaults  to 
origin  of  basic  substructure  coordinate  system 

Identifies  EIGR  Bulk  Data  card 

Identifies  frequency  range  for  retained  modal  coordinates 

Identifies  number  of  lowest  frequency  modes  for  retained 
modal  coordinates 

putedtmodafndata  rerunnin9  probleni  with  Previously  com- 
boundary^set^^  rerunmng  problem  with  previously  defined 


* Required  Subcommand 
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Table  17.  Summary  of  Substructure  Commands  (continued). 


Substructure  Operations 

USERM0DES 

- Flag  to  indicate  modal  data  have  been  input  on  bulk 
data 

OUTPUT 

- Specifies  optional  output  requests 

RSAVE 

- Indicates  the  decomposition  product  of  the  interior 
point  stiffness  matrix  is  to  be  stored  on  the  S0F. 

CREDUCE 

- Reduces  substructure  matrices  using  a complex  modes 
transformation 

NAME* 

- Names  the  resulting  substructure 

BOUNDARY* 

- Defines  set  of  retained  degrees  of  freedom 

FIXED 

- Defines  set  of  constrained  degrees  of  freedom  for  modes 
calculation 

METHOD 

- Identifies  EIGC  Bulk  Data  card 

RANGE 

- Identifies  frequency  range  of  imaginary  part  of  the  root 
for  retained  modal  coordinates 

NMAX 

- Identifies  number  of  lowest  frequency  modes  for  retained 
modal  coordinates 

0LDM0DES 

- Flag  to  identify  rerunning  problem  with  previously  com- 
puted modal  data 

GPARAM 

- Specifies  structural  damping  parameter 

OUTPUT 

- Specifies  optional  output  requests 

RSAVE 

- Indicates  the  decomposition  product  of  the  interior  point 
stiffness  matrix  is  to  be  stored  on  the  S0F 

MRECOVER  ■ 

- Recovers  mode  shape  data  from  an  MREDUCE  or  CREDUCE 
operation 

SAVE 

- Stores  modal  data  on  S0F 

PRINT 

- Stores  modal  data  and  prints  data  requested 

SOLVE 

- Initiates  substructure  solution  (statics,  normal  modes, 
frequency  response,  or  transient  response) 

RECOVER 

- Recovers  Phase  2 solution  data 

SAVE 

- Stores  solution  data  on  S0F 

PRINT 

- Stores  solution  and  prints  data  requested 

BRE COVER 

- Basic  substructure  data  recovery.  Phase  i 

PLOT 

- Initiates  substructure  undeformed  plots 

* Required  Suucommand 
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Table  18.  Substructure  Bulk  Data  Card  Sumnary. 
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Table  19.  Substructure  Item  Descriptions. 

External  grid  point  and  internal  point  equivalence  data 
Basic  grid  point  coordinates 
Local  coordinate  system  transformation  matrices 
Load  set  identification  numbers 

Load  set  identification  numbers  for  appended  load  vectors 
Plot  sets  and  other  data  required  for  Phase  2 plotting 
Stiffness  matrix 

Decomposition  product  of  REDUCE  operation 
Mass  matrix 
Appended  load  vectors 
Load  vectors 

Appended  load  vectors  on  omitted  points 

Load  vectors  on  points  omitted  during  matrix  reduction 

Partitioning  vector  used  in  matrix  reduction 

H or  G transformation  matrix 

Displacement  vectors  or  eigenvectors 

Reaction  force  vectors 

Load  factor  data  or  eigenvalues  used  in  a solution 
Eigenvalue  data  from  modal  reduce  operation 
Eigenvector  matrix 

reduction™3*"1"011  matriX  f°r  inteHor  P°'nts  from  a modal 
Structural  damping  matrix 
Viscous  damping  matrix 

operation  ei9envector  matn"x  from  unsymmetric  CREDUCE 
CREDUCEdoperationf0rmatl"°n  fr0m  UnSymmetn‘c 
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1.11  AEROELASTIC  MODELING 
1.11.1  Introduction 

The  NASTRAN  aeroelastic  capability  is  intended  for  the  study  of  stability  and  response  of  aero- 
elastic  systems.  It  is  compatible  with  the  general  structural  capability,  but  it  is  not  designed 
for  use  with  other  special  capabilities  such  as  conical  shell  elements,  hydroelastic  option,  and 
acoustic  cavity  analysis.  The  structural  part  of  the  problem  will  be  modeled  as  described  in  other 
sections  of  this  manual.  This  section  deals  with  the  aerodynamic  data  and  the  connection  between 
structural  and  aerodynamic  elements. 

Section  1.11.2  deals  with  the  aerodynamic  data.  The  selection  of  a good  aerodynamic  model  will 
depend  upon  a knowledge  of  the  theory  (see  Section  17.5  of  the  Theoretical  Manual).  Several  choices 
of  aerodynamic  theory  are  available.  All  assume  small  amplitude  sinusoidal  motions.  Transient  aero- 
dynamic forces  are  obtained  by  Fourier  methods. 

Section  1.11.3  deals  with  the  interconnection  between  aerodynamic  and  structural  degrees  of 
freedom.  The  interpolation  methods  include  both  linear  and  surface  splines.  These  methods  are 
superior  to  high  order  polynomials  since  they  tend  to  give  smooth  interpolation.  They  are  based 
upon  the  theory  of  uniform  beams  and  plates  of  infinite  extent  (see  Section  17.3  of  the  Theoretical 
Manual ). 

Section  1.11.4  describes  modal  flutter  analysis  by  the  three  available  methods. 

Section  1.11.5  gives  instructions  for  modal  aerodynamic  response  analysis.  This  includes 
frequency  response,  transient  response  and  random  analysis.  The  excitation  may  consist  of  applied 
forces  or  gusts  (Doublet-Lattice  theory  only). 
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T- 11 -2  Aerodynamic  Model  inn 

Aerodynamic  elements  define  the  interaction  between  the  structure  and  an  airflow.  Since  the 
elements  usually  occur  in  regular  arrays,  the  connection  cards  are  designed  to  specify  arrays.  The 
gnd  points  associated  with  the  elements  in  an  array  are  generated  within  the  program.  Spline 
-methods  are  used  to  interpolate  for  aerodynamic  grid  point  deflection  in  terms  of  structural  points. 

For  every  aerodynamic  problem,  basic  parameters  are  specified  on  the  AER0  bulk  data  card.  A 
rectangular  aerodynamic  coordinate  system  must  be  identified.  The  flow  is  in  the  positive  x-direc- 
tion  in  this  system.  The  use  of  symmetry  (or  antisymmetry)  is  recommended  to  analyze  symmetric 
structures,  to  simulate  ground  effects,  or  to  simulate  wind  tunnel  walls.  Any  consistent  set  of 
units  can  be  used  for  the  dimensional  quantities. 

The  types  of  elements  available  are  shown  in  Table  1.  Every  CAER0i  element  most  reference  a 
PAERUT  bate  card,  which  is  used  for  additional  parameters.  Lists  of  real  numbers  are  sometimes 

required,  which  are  given  on  AEFACT  lists.  These  lists  may  include  division  points  (for  unequal 
box  sizes)  and  parameter  values. 

1.11.2.1  Doublet-Lattice  Panels 

The  lifting  surfaces  are  Idealized  as  planes  parallel  to  the  flow.  The  configuration  is  divided 
into  plane  panels  (macro-elements),  each  of  constant  dihedral.  These  panels  are  further  subdivided 
into  "boxes"  (see  Figure  1),  which  are  trapezoids  with  sides  parallel  to  the  airflow  direction.  If 
an  airfoil  lies  in  (or  nearly  In)  the  wake  of  another,  then  the  spanwise  divisions  should  He  along 
the  same  streamline.  The  boxes  should  be  arranged  so  that  an,  fold  or  hinge  lines  lie  along  the  box 
boundaries.  The  aspect  ratio  of  the  boxes  should  be  roughly  unity  or  less.  The  chord  length  of  the 
boxes  should  be  less  than  0.06  times  the  velocity  divided  by  the  greatest  frequency  of  Interest,  but 
no  less  than  four  boxes  per  chord  should  be  used.  Boxes  should  be  concentrated  hear  wing  edges  and 
h.nge  lines  or  any  other  place  where  downwash  is  discontinuous.  A further  discussion  of  the  choice 
of  models  is  found  in  Reference  1.  Aerodynamic  panels  are  assigned  to  groups.  All  panels  within  a 
group  have  aerodynamic  interaction.  The  purpose  of  the  groups  is  to  reduce  the  time  to  compute 
aerodynamic  matrices  when  ,t  is  known  that  aerodynamic  interference  is  unimportant,  or  to  allow  the 
analyst  to  investigate  the  effects  of  aerodynamic  interference. 
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Each  panel  is  described  by  a bulk  data  CAER01  card.  A property  card  PAER01  may  be  used  to 
identify  associated  interference  bodies.  It  is  recommended  that  a body  be  identified  if  the  panel 
is  less  than  one  body  diameter  from  the  body.  The  box  divisions  along  the  span  are  determined 
either  by  specifying  the  number  of  equal  boxes  (NSPAN)  or  the  identity  (LSPAN)  of  an  AEFACT  data 
card  which  gives  a list  of  division  points  in  terms  of  a fraction  of  the  span.  A similar  arrange- 
ment is  used  in  the  chord  direction.  The  locations  of  the  two  leading  edge  points  are  specified 
in  any  coordinate  system  (CP)  defined  by  the  user  (including  BASIC).  The  lengths  of  the  sides 
are  specified  by  the  user,  and  they  are  in  the  airstream  direction,  assuring  that  the  panel  is 
parallel  to  the  flow.  Every  panel  must  be  assigned  to  some  group  (IGID).  If  all  panels  interact, 
then  select  IGID  = 1 for  all  panels. 

There  will  be  many  degrees  of  freedom  associated  with  each  aerodynamic  panel.  There  is  an 
aerodynamic  grid  point  associated  with  each  box  within  a given  panel.  These  points  are  located 
at  the  center  of  each  box  and  are  automatically  numbered  and  sequenced  by  the  program.  The  lowest 
aerodynamic  grid  point  number  for  a given  panel  is  assigned  the  same  number  specified  for  the  panel 
designation.  The  grid  point  numbers  increase  in  increments  of  1 (see  CAER01  data  card  figure) 
over  all  boxes  in  the  panel.  The  user  must  he  aware  of  these  internally  generated  grid  points 
and  ensure  that  their  numbers  are  distinct  from  structural  grid  points.  These  aerodynamic  points 
are  used  for  output  including  displacements,  plotting,  matrix  prints,  etc.  The  local  displace- 
ment coordinate  system  has  component  T1  in  the  flow  direction  and  component  T3  in  the  direction 
normal  to  the  panel  (the  element  coordinate  system  of  CAER01 ). 

1.11.2.2  Slender  and  Interference  Bodies 

The  bodies  are  idealized  as  either  "slender"  or  "interference"  elements.  The  major  purpose 
of  the  slender  body  elements  is  to  account  for  the  forces  arising  from  the  motion  of  the  body, 
while  the  "interference"  elements  account  for  the  effects  of  the  body  upon  the  panels  and  other 
bodies.  Bodies  are  further  classified  as  to  the  type  of  motion  allowed.  In  the  aerodynamic 
coordinate  system,  y and  z are  perpendicular  to  the  flow.  In  general,  bodies  may  move  in  both  the 
y-  and  z-directions.  Frequently,  a body  (e.g.,  a fuselage)  lies  on  a plane  of  symmetry  and  only  z 
(or  y)  motion  is  allowed.  Thus,  any  model  may  contain  z-bodies,  zy-bodies,  and  y-bodies.  One  or 
two  planes  of  symmetry  or  antisymmetry  may  be  specified.  Figure  2 shows  an  idealization  with  bodies 
and  panels.  This  example  case  is  the  one  used  to  illustrate  the  Doublet-Lattice  program  in  Ref.  2. 
It  has  a body  (on  the  midplane),  a wing,  pylon  and  nacelle. 
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The  location  of  a body  is  specified  on  a CAER02  data  card.  The  location  of  the  nose  and  the 
length  in  the  flow  direction  are  given.  The  slender  body  elements  and  interference  elements  are 
distinct  quantities  and  must  be  specified  separately.  At  least  two  slender  body  elements  are 
required  for  every  aerodynamic  body,  while  interference  elements  are  optional.  The  geonstry  is 
given  in  terns  of  the  element  division  points,  and  the  width  and  height  of  the  assumed  elliptical 
cross  section.  The  locations  of  the  division  points  may  be  given  in  dimensionless  units  or,  if 
the  lengths  are  equal,  only  the  number  of  elements  need  be  specified.  The  semi-width  of  the  two 
types  of  elements  may  be  specified  separately  and  are  given  in  units  of  length.  Usually  the 
slender  body  semi-width  is  taken  as  zero  at  the  nose  and  is  a function  of  x,  while  the  interference 
body  semi-width  is  taken  to  be  constant.  The  height-to-width  ratio  must  be  constant  for  each  body. 

These  body  elements  are  primarily  intended  for  use  with  Doublet-Lattice  panels.  The  interfer- 
ence elements  are  only  intended  for  use  with  panels,  while  slender  body  elements  can  stand  alone. 
Grid  points  will  be  generated  only  for  the  slender  body  elements.  The  first  grid  point  will  be  as- 
signed the  ID  of  the  body  and  other  grid  points  will  be  incremented  by  one.  The  user  must  ensure 
that  the  IDs  of  these  generated  grid  points  are  distinct  from  all  other  grid  points  in  the  model. 

There  are  some  rules  about  bodies  which  have  been  imposed.  All  z-only  bodies  must  have  lower  ID 
numbers  than  zy-bodies,  which  in  turn  must  have  lower  ID  numbers  than  y-only  bodies.  The  total 
number  of  interference  bodies  associated  with  a panel  is  limited  to  six.  The  user  should  be  cau- 
tious about  the  use  of  associated  interference  bodies  since  they  tend  to  increase  computing  time 
significantly. 

1.11.2.3  Mach  Box  Theory 

Mach  box  aerodynamics  may  be  used  to  compute  unsteady  supersonic  aerodynamic  forces  for  a 
flat,  isolated  wing  at  supersonic  speeds.  The  surface  (see  Figure  3)  may  have  a leading  and/or 
trailing  edge  crank  (change  of  angle}.  There  may  be  one  or  two  adjacent  (to  each  other)  trailing 
edge  control  surfaces.  The  "inboard11  edge  (side  1-2  on  the  connection  card)  must  be  a plane  of 
aerodynamic  symmetry  or  antisymmetry. 

The  geometry  of  the  planfonn  is  specified  on  the  CAER03  data  card.  Two  leading  edge  corners 
(points  1 and  4 of  Figure  3}  are  located  by  the  user,  using  any  NASTRAN  coordinate  system.  These, 
along  with  the  flow  direction,  define  the  plane  of  the  wing.  Up  to  ten  additional  points  are  per- 
mitted to  specify  cranks  and  controls;  these  are  dimensional  quantities  using  a coordinate  system 
in  the  plane  of  the  wing  and  with  origin  at  point  1. 
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The  aerodynamic  grid  points  for  interconnection  are  in  the  plane  of  the  element.  The  user 
must  specify  a list  of  x,y  pairs  for  the  wing.  These  are  located  using  the  coordinate  system 
shown  in  Figure  3.  There  must  be  at  least  three  points.  Additional  lists  of  at  least  three  points 
are  needed  for  each  control  surface  which  is  used.  The  T3  component  of  these  aerodynamic  grid 
points  is  normal  to  the  plane  of  the  element.  Interpolation  for  deflections  and  slopes  at  Mach 
box  locations  is  done  by  surface  spline  routines  within  the  program.  Thus  the  control  point  loca- 
tions can  be  held  fixed,  even  when  the  Macn  number  is  changed.  These  aerodynamic  grid  points  will 
be  numbered,  starting  with  the  element  ID,  and  must  be  distinct  from  all  other  grid  points. 

The  following  restrictions  must  be  satisfied: 

1.  The  leading  edge  and  hinge  line  sweepback  angles  must  be  greater  than  or  equal  to  zero. 

2.  All  control  surface  sides  must  be  parallel  to  the  flow,  or  else  the  aft  point  of  the 
control  surface  side  must  be  inboard  of  the  forward  point. 

3.  If  a leading  edge  crank  is  not  present,  then  x5,y5  do  not  have  to  be  input. 

4.  If  a trailing  edge  crank  is  not  present,  then  x6,y6  do  not  have  to  be  input. 

5.  A trailing  edge  crank  cannot  be  located  on  a control  surface.  It  must  be  located  inboard, 
outboard,  or  exactly  at  the  junction  of  the  two  control  surfaces. 

6.  Points  8,  10,  and  12  are  used  with  points  7,  9,  and  11  respectively  to  define  the  control 
surface  edges.  They  must  be  distinct  from  points  7,  9,  and  n,  but  they  do  not  have  to 
lie  on  the  wing  trailing  edge.  The  program  will  calculate  new  points  8,  10,  and  12  for 
the  wing  trailing  edge.  However,  points  8,  10,  or  12  must  be  located  on  the  trailing 
edge  if  the  trailing  edge  crank  is  located  at  the  left  corner  of  control  surface  one  (!) 
or  the  right  corner  of  control  surface  two  (2)  or  between  the  two  control  surfaces. 

For  example,  set  Xg  = Xg  and  yg  = yg  if  the  crank  is  at  the  left  corner  of  control  sur- 
face one. 

7.  When  only  one  control  surface  is  present,  it  must  be  control  surface  one  (1). 

8.  If  control  surface  two  (2)  is  not  present,  then  x.j-j,y^  and  Xi]2’^12  are  no^  re9uired  as 
input. 

9.  If  no  control  surfaces  are  present,  then  Xj,y^  (i  = 7 through  12)  are  not  required  as 
input. 
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TO.  No  aerodynamic  balance  for  the  control  surfaces  has  been  included  in  the  Mach  Box  Theory. 

11.  The  number  of  chordwise  boxes  used  as  input  (NB0X)  to  the  program  should  be  carefully 
selected.  Note  that  NB0X  is  the  number  of  chordwise  divisions  from  the  most  forward 
point  to  the  most  aft  point  on  the  lifting  surface,  as  shown  in  Figure  4.  If  the  maxi- 
mum number  of  allowable  boxes  (200  on  the  main  surface,  125  on  each  control  surface)  is 
exceeded,  the  program  will  reduce  the  number  of  chordwise  boxes  one  at  a time  until  the 
number  of  boxes  is  under  the  allowable  limit.  Expenditure  of  excessive  computer  time 
may  occur  during  this  process. 

12.  The  edge  1-2  will  be  taken  as  a plane  of  symmetry  unless  SYMXZ=-1  (see  AER0  data  card). 


1 . 11 . 2. 4 Strip  Theory 

Modified  strip  theory  can  be  used  for  unsteady  aerodynamic  forces  on  a high  aspect  ratio 
lifting  surface.  Each  strip  may  have  two  or  three  degrees  of  freedom.  Plunge  and  pitch  are 
always  used,  and  an  aerodynamically  balanced  control  surfaced  is  optional.  If  a control  surface 
is  present,  either  a sealed  or  an  open  gap  may  be  used. 

The  planform  (which  may  have  several  strips  in  one  macro-element)  is  specified  on  a CAER04 
bulk  data  card.  A sample  planform  is  shown  in  Figure  5.  The  user  supplies  the  two  leading  edge 
corner  locations  and  the  edge  chords  as  dimensional  quantities.  Edge  chords  are  assumed  parallel 
to  the  flow.  All  additional  geometry  (box  divisions,  hinge  locations,  etc.)  are  given  in  dimen- 
sionless units.  Several  CAER04  cards  may  be  used  if  there  are  several  surfaces  or  cranks. 

A grid  point  is  assigned  to  each  strip,  and  will  be  assigned  an  ID  starting  with  the'nTaero^ 
element  ID  and  incrementing  by  one  for  each  strip.  The  plunge  (T3)  and  pitch  (R2)  degrees  of 
freedom  have  the  conventional  definition.  When  a control  surface  is  present,  the  R3  degree  of 
freedom  has  a nonstandard  definition,  which  is  the  relative  control  rotation.  When  interconnecting 
with  the  structure,  the  ordinary  (surface  or  linear)  splines  can  be  used  for  T3  and  R2,  but  a 
special  method  (see  SPLINE3  data  card)  is  used  for  the  relative  control  rotation. 

The  parameters  such  as  lift  curve  slope  or  lag  function  may  be  varied  to  account  for  tip 
effects  (three-dimensional  flow)  and  Mach  number  by  AEFACT  data  card  selection  from  PAER04.  The 
AEFACT  data  card  format  used  by  strip  theory  is  shown  in  the  remarks  on  the  PAER04  data  card.  The 
user  may  request  a Prandtl-Glauerf  (compressibility  and  sweep)  correction  to  the  value  of  the 
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cunm  slope.  The  leg  function  depends  upon  the  local  (i.e.,  using  the  chord  of  the  strip)  reduced 

frequency.  For  Incompressible  flow,  it  is  the  Theordorsen  function  C(k).  An  epproxtaate  form  for 
this  function  is  given  by 


‘I'I'Sw 


n=0 


Vk 


(!) 


where  60  = 0,  may  be  selected  for  computing  lags.  The  choice  of  parameters  bp  and  $n  is  left  to 
the  user  so  that  he  may  select  values  suitable  for  his  requirement.  Reference  3 gives  values  for 
various  Mach  numbers  and  aspect  ratios. 

1.11.2.5  Piston  Theory 


Piston  theory  in  NAS1KAK  is  a form  of  strip  theory.  The  aerodynamic  forces  are  computed 
from  third  order  piston  theory,  which  is  nltd  for  high  Bach  numbers  m » 1,  „r  sufficiently  high 

reduced  frequency  mV  » 1.  Although  the  latter  condition  .a,  be  met  in  subsonic  flow,  the  primary 
application  of  piston  theory  is  in  supersonic  flow. 

The  coefficients  of  the  point  pressure  function  (relating  local  pressure  to  local  downwash) 
may  be  modified  to  agree  with  the  Van  Dyke  theory  and  to  account  for  sweepback  effects.  The  re- 
sulting strip  parameters  will  depend  upon  the  wing  thickness  distribution  and  spanwise  variation 
of  initial  angle  of  attack,  which  must  be  supplied  by  the  user.  The  point  pressure  function  is 
given  by  Cp  = -{4/m)[Ej  + 2C2  mgx  + 3C3m2  (gjj  + a2)]  v,  where 


Coefficient 

Van  Dyke  theory  with  Sweep 

Piston  Theory 

‘l 

m/(m2  - s2)1^ 

1 

C2 

0n*(y+l)  - 4s2  (m2  - s2)]/4(m2-s2)2 

(Y+l)/4 

C3 

and  where 

Cp  local  pressure  coefficient  (pressure  rise  divided  by  dynamic  pressure) 
gx  derivative  of  airfoil  semi -thickness  in  the  flow  direction 
m Mach  number 

s secA,  secant  of  sweepback  angle 
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v unsteady  dimensionless  dcwnwash 
“o  initial  angle  of  attack 
Y ratio  of  specific  heats  = 1.4 

Geometry  specification  and  interconnection  points  follow  the  same  rules  as  for  strip  theory 
(see  Section  1.11.2.4).  The  additional  information  about  angle  of  attack  and  thickness  is  given 
on  AEFACT  data  cards  which  are  referenced  by  the  CAER05  and  PAER05  data  cards.  The  AEFACT  data 
card  format  used  by  piston  theory  is  shown  in  the  remarks  on  the  PAER05  data  card.  If  thickness 

integrals  are  input  on  AEFACT  data  cards,  see  the  thickness  integral  definitions  on  the  CAER05 
data  card. 

^•^*3  IN  Interconnection  Between  Structure  and  Aerodynamic  Models 

The  interpolation  between  the  structural  and  aerodynamic  degrees  of  freedom  is  based  upon 
the  theory  of  splines  (Figure  6).  High  aspect  ratio  wings,  bodies,  or  other  beamlike  structures 
should  use  linear  splines.  Low  aspect  ratio  wings,  where  the  structural  grid  points  are  distribu- 
ted over  an  area,  should  use  surface  splines.  Several  splines  can  be  used  to  interpolate  to  the 

boxes  on  a panel  or  elements  on  a body;  however,  each  point  can  refer  to  only  one  spline.  Any 

box  or  body  element  not  referenced  by  a spline  will  be  "fixed"  and  have  no  motion.  For  any  point, 

especially  a control  surface  degree  of  freedom,  a linear  relationship  (like  an  MPC)  may  be 
specified. 

For  all  types  of  splines,  the  user  must  specify  the  structural  degrees  of  freedom  and  the 
aerodynamic  points  involved.  The  structural  points,  called  the  g-set,  can  be  specified  by  a list 

or  by  specifying  a volume  in  space  and  determining  all  the  grid  points  in  the  volume.  The  degrees 

of  freedom  retained  at  the  grid  points  include  only  the  normal  displacements  for  surface  splines. 
For  linear  splines,  the  normal  displacement  is  always  used  and,  by  user  option,  torsional  rota- 
tions or  slopes  may  be  included.  The  global  transformation  at  structural  points  is  automatically 
applied  for  surface  and  linear  splines. 

The  SPLINE1  data  card  defines  a surface  spline.  This  can  interpolate  for  any  "rectangular" 
subarray  of  boxes  on  a panel.  For  example,  one  spline  can  be  used  for  the  inboard  end  of  a panel 
and  another  for  the  outboard  end.  The  interpolated  grid  points  (k-set)  are  specified  by  naming 
the  1 owest  and  highest  aerodynamic  grid  point  numbers  in  the  area  to  be  splined.  The  two  methods 
for  specifying  the  grid  points  use  SET!  and  SET2  data  cards.  A parameter  DZ  is  used  to  allow  some 

1.11-8  (12/29/78) 


^ umifun’-Mwt'itf— 


AEROELASTIC  MODELING 


smoothing  of  the  spline  fit.  If  DZ  = 0 (the  usual  value),  the  spline  will  pass  through  all  de- 
flected grid  points.  If  DZ  > 0,  then  the  spline  (a  plate)  is  attached  to  the  grid  deflections  via 
springs,  which  produce  a smoother  interpolation  that  does  not  necessarily  pass  exactly  through  any 
of  the  points.  The  flexibility  of  the  springs  is  proportional  to  DZ. 

The  SPLINE2  data  card  defines  a linear  spline.  As  can  be  seen  from  Figure  6,  this  is  really 
a generalization  of  a simple  spline  to  allow  for  interpolation  over  an  area.  It  is  similar  to 
the  method  often  used  by  aeronautical  engineers  who  assume  that  an  airfoil  chord  is  rigid.  The 
portion  of  a panel  to  be  interpolated  and  the  set  of  structural  points  are  determined  in  the  same 
manner  as  with  SPLINE1.  A NASTRAN  coordinate  system  must  be  supplied  to  determine  the  axis  of 
the  spline.  Since  the  spline  has  torsion  as  well  as  bending  flexibility,  the  user  may  specify 
the  ratio  of  flexibilities;  the  default  value  for  this  ratio  is  1.0.  The  attachment  flexibilities, 
Dz,  DQx,  and  D^,  allow  for  smoothing,  but  usually  all  values  are  taken  to  be  zero.  An  ex- 
ception would  occur  if  the  structural  model  does  not  have  slopes  defined,  in  which  case  the  flexi- 
bility DTHX  must  be  infinite;  the  convention  DTHX  = -1.0  is  used  in  this  case.  When  used  with 
bodies,  there  is  no  torsion  and  the  spline  axis  is  along  the  body. 

There  are  certain  cases  with  splines  where  attachment  flexibility  is  either  required  or 
should  not  be  used.  The  following  special  cases  should  be  noted. 

Two  or  more  grid  points,  when  projected  onto  the  plane  of  the  element  (or  the  axis  of  a 
body)  may  have  the  same  location.  To  avoid  a singular  interpolation  matrix,  a positive 
attachment  flexibility  must  be  used. 

2.  With  linear  splines,  three  deflections  with  the  same  spline  y-coordinate  would  overdeter- 
mine the  interpolated  deflections  since  the  perpendicular  arms  are  rigid.  A positive  DZ 
is  needed  to  make  the  interpolation  matrix  nonsingular. 

3.  With  linear  splines,  two  slopes  (or  twists)  at  the  same  y-coordinate  would  lead  to  a 
singular  interpolation  matrix.  Use  DTHX  > 0 (or  DTHY  > 0)  to  allow  interpolation. 

4.  For  some  modeling  techniques,  i.e.,  those  which  use  only  displacement  degrees  of  freedom, 
the  rotations  of  the  structural  model  are  constrained  to  zero  to  avoid  matrix  singularities. 
If  a linear  spline  is  used,  the  rotational  constraints  should  not  be  enforced  to  these  zero 
values.  When  used  for  panels,  negative  values  of  DTHX  will  disconnect  the  slope,  and  nega- 
tive values  of  DTHY  will  disconnect  the  twist.  For  bodies,  DTHY  constrains  the  slopes 
since  there  is  no  twist  degree  of  freedom  for  body  interpolation.  For  a linear  spline,  if 
all  of  the  structural  points  lie  on  a straight  line,  the  use  of  infinite  (negative  DTHX  or 
DTHY)  rotational  flexibility  results  in  a kinematically  unstable  idealization. 

For  linear  splines  used  with  wings,  the  parameter  DT(3R  should  be  selected  as  a representative 

value  of  EI/GJ. 
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1.11.4  Modal  Flutter  Analysi s 

The  purpose  of  modal  flutter  analysis  is  to  study  the  stability  of  an  aeroelastic  system  v/ith 
a minimum  number  of  degrees  of  freedom.  A prerequisite  to  modal  flutter  analysis  is  the  calcula- 
tion of  an  aerodynamic  matrix  with  a transformation  to  modal  coordinates.  This  operation  is  often 
very  costly  and  care  should  be  taken  to  avoid  unnecessary  computations.  One  method  is  to  compute 
the  modal  aerodynamic  matrix  at  a few  Mach  numbers  and  reduced  frequencies  and  interpolate  to  others. 
Matrix  interpolation  is  an  automatic  feature  of  the  flutter  rigid  format.  The  MKAER01  and  MKAER02 
data  cards  allow  the  selection  of  parameters  for  the  aerodynamic  matrix  calculation  on  which  the 
interpolation  is  based. 

The  method  of  flutter  analysis  is  specified  on  the  FLUTTER  bulk  data  card.  The  FLUTTER  card 
is  selected  in  case  control  by  an  FMETH0D  card.  Three  methods  of  flutter  analysis  are  available; 

K,  KE  and  FT..  These  are  shown  in  Table  2. 

The  K-method  allows  looping  through  three  sets  of  parameters:  density  ratio  (p/fVef>P  ref 
is  given  on  an  AER0  data  card);  Mach  number  m;  and  reduced  frequency  k.  For  example,  if  the  user 
specifies  two  values  of  each,  there  will  be  eight  loops  in  the  following  order. 


L00P  (CURVE) 

DENS 

MACH 

REFREQ 

1 

1 

1 

1 

2 

2 

1 

1 

3 

1 

1 

2 

4 

2 

1 

2 

5 

1 

2 

1 

6 

2 

2 

1 

7 

1 

2 

2 

8 

2 

2 

2 

Values  for  the  parameters  are  listed  on  FLFACT  bulk  data  cards.  Usually,  one  or  two  of  the  para- 
meters will  have  only  a single  value.  Caution:  do  not  set  up  a large  number  of  loops;  it  may 
take  an  excessive  time  to  execute. 

A parameter  VREF  may  be  used  to  scale  the  output  velocity.  This  can  be  used  to  convert  from 
consistent  units  (e.g. , in/sec)  to  any  units  the  user  may  desire  (e.g.,  knots),  determined  from 
^out  = V/VREF*  Another  use  of  this  parameter  is  to  compute  the  flutter  index,  by  choosing  VREp  = 

b(i)g  y p. 
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If  physical  output  (grid  point  deflections  or  element  forces,  plots,  etc.)  is  desired  rather 
than  modal  amplitudes,  this  data  recovery  can  be  made  upon  a user  selected  subset  of  the  cases. 

The  selection  is  based  upon  the  velocity;  the  method  is  discussed  in  Section  3.20.4. 

The  KE-method  is  similar  to  the  K method.  By  restricting  the  option,  the  KE-method  is  a 
more  efficient  K-method.  The  two  major  restrictions  are  that  no  damping  (B)  matrix  is  allowed 
and  no  eigenvector  recovery  is  made.  This  means  that  the  KE-method  is  not  suitable  for  a control 
system,  but  it  is  a go'd  method  for  producing  a large  number  of  points  for  the  classical  V-g  curve. 
The  KE-method  also  sorts  the  data  for  plotting.  A plot  request  for  one  curve  gives  all  of  the  re- 
duced frequencies  for  a mode  while  a similar  request  in  the  K-method  gives  all  of  the  modes  at  one 
k value. 

The  PK-method  treats  the  aerodynamic  matrices  as  frequency  dependent  springs  and  dampers. 

A frequency  is  estimated  and  the  eigenvalues  are  found.  From  an  eigenvalue,  a new  frequency  is 
found.  The  convergence  to  a consistent  root  is  very  rapid.  The  major  advantage  of  the  method  is 
that  the  damping  values  obtained  at  subcritical  flutter  conditions  appear  to  be  more  representa- 
tive of  the  physical  damping.  Another  advantage  occurs  when  the  stability  at  a specified  velocity 
is  required  since  many  fewer  eigenvalue  analyses  are  needed  to  find  the  behavior  at  one  velocity. 

The  input  data  for  the  PK-method  also  allows  looping,  as  in  the  K method.  The  inner  loop  of 

the  user  data  is  velocity,  with  Mach  number  and  density  on  outer  loops.  Thus,  the  effects  of 

varying  any  or  all  of  the  three  parameters  on  one  run  is  possible. 

Subsets  of  flutter  analysis  for  checking  data  are  listed  under  the  description  of  the  S0L  card 

in  Section  2.2.3. 
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1*n*5  Modal  Aeroelastic  Response  Analysis 

The  purpose  of  the  modal  aeroelastic  response  analysis  is  to  study  the  behavior  of  an  aero- 
elastic  system  resulting  from  applied  loads  and  gusts.  One  rigid  format  can  solve  frequency  re- 
sponse, random  response,  and  transient  response  problems.  The  capability  includes  control  systems 
(using  NASTRAN  Extra  Points  and  Transfer  Functions),  multiple  loading  conditions  (with  SUBCASES), 
and  rigid  body  modes. 

The  input  data  deck  is  the  same  as  for  the  flutter  analysis,  except  for  load  requests  and 
output  selection.  The  point  loads  are  applied  with  standard  RL0AD  (frequency  response)  or  TL0AD 
(transient  response)  data  cards.  For  gust  fields,  which  are  only  implemented  for  the  Doublet- 
Lattice/Body  Aerodynamic  theory,  the  vertical  stationary  gust  velocity  can  be  specified  with 
either  RL0AD  or  TL0AD  cards.  In  this  manner,  the  response  to  either  random  or  time-dependent 
gusts  may  be  obtained. 

For  random  response  analysis,  the  power  spectral  density  of  the  load  must  be  supplied.  For 
gusts,  either  the  Von  Karman  or  the  Dryden  formula  can  be  selected.  The  output  power  spectral 
density  is  requested  by  the  XY0UT  Case  Control  cards.  The  r.m.s.  value  and  NQ,  the  expected  fre- 
quency, are  automatically  printed  when  PSDF  information  is  requested. 

The  user  must  supply  the  basic  flight  conditions.  The  velocity  is  specified  by  the  AER0 
data  card,  while  Mach  number  and  dynamic  pressure  (q)  are  supplied  on  PARAM  bulk  data  cards. 

The  damping  must  be  modal  damping.  Ordinarily,  a modal  viscous  damping  is  assumed,  as  in  the 
NASTRAN  modal  dynamic  rigid  format.  A parameter  KDAMP=-1  can  be  used  to  substitute  modal  structural 
damping,  the  modal  stiffness  is  multiplied  by  [l+ig(tu)]. 


( 
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Figure  1.  An  aerodynamic  Doublet-Lattice  panel  subdivided  into  boxes 
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a)  Showing  boxes  and  slender  body  elenents 

Hgure  2.  NSKA  example  with  three  panels  (ten  boxes),  two  bodies  (nine 
slender  body  elements),  and  seven  interference  elements. 
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b)  Showing  interference  elements 


Figure  2.  N5KA  example  with  three  panels  (ten  boxes),  two  bodii 
slender  body  elements),  and  seven  interference  elemei 
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Figure  3.  Mach  box  surface. 
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a)  Surface  as  idealized 


GRAPHIC  DISPLAY  OF  REGIONS  ON  MAIN  SEMISPAN 
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b)  Surface  as  generated  ty  program 
Figure  4.  Mach  box  surface  showing  Mach  boxes  and  diaphragm. 
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Free  Stream  Velocity 


Quarter 

Chord 


Interconnection 
Grid  Points 


One  macro-element 
with  five  sub-elements 


Constant 
Percent  Chord 
Hinge  Line 


Figure  5.  strip  theory  example  lifting  surface. 
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2 (perpendicular  to  aero-element) 


g-set  (attachment  flexibility 
to  displacement,  slope  and 
torsion) 


linear  splint 
.bending  and  torsion 


(in  aero-element  plane) 


(in  aero-element  plane,  not  necessarily 
in  direction) 


(b)  Linear  spline 


Figure  6.  Splines  and  their  coordinate  systems. 
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Table  1.  Aerodynamic  elements 


Type 


Data  Cards 


Doublet 

Lattice 

Panel 


Lifting  Body 
(Interference) 


Mach  Box 
Surface 


Strip 

Theory 


Mach  Number 
Symmetry  Options 

Interaction 

Comments 


Interconnection 
to  Structure 


Displacement 
Components  Used 
at  Connection  Points 


Subsonic 

Subsonic 

2 planes 

2 planes 

y = 0 
z = 0 

y = 0 
z = 0 

t 

Panels 
in  the 

l 

and  bodies 
same  group 

Box 

centers 

Slender  body 

element 

centers 

3,5 

3.5  z-bodies 

2.6  y-bodies 

Supersonic  All  regimes  Hypersonic 

1 plane  None  None 

required 


Boxes  on 
one  surface 

One  or  two 

control 

surfaces 


specified 

locations 


Control  surface  A strip  theory. 


allowed.  L 
may  vary 
parameters. 


Strip 
1 /4-chord 


3,5  No  control 
3,5,6  Control 


coefficients 
from  piston  or 
Van  Dyke  theory, 
Control  surface 

Strip 
1 /4-chord 


3,5  No  control 
3,5,6  Control 
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Table  2.  Flutter  analysis  methods 


"K" 

"KE" 

"PK" 

Structural  Matrices 

K (complex) 
B (complex) 
M (complex) 

K (complex) 
M (complex) 

K (real) 
B (real) 
M (real) 

Aerodynamic  Matrices 

M (complex) 

M (complex) 

K (real) 
B (real) 

User  Input  Loops 

p-density 
m-Mach  number 
k-reduced  frequency 

p-density 
m-Mach  number 
k-reduced  frequency 

p-density 
m-Mach  number 
V-velocity 

Output 

V-g  curve 
Complex  modes 
Displacements 
Deformed  plots 

V-g  curve 

V-g  curve 
Complex  modes 
Displacements 
Deformed  plots 

Method 

Compute  roots  for 
user  input  p,  m,  k. 

Compute  roots  for 
user  input  p,  m,  k. 
Reorder  output  so  a 
"curve"  refers  to  a 
mode. 

For  each  p,  m,  V, 
iterate  on  each  root 
to  find  consistent 
results.  (Details 
in  the  Theoretical 
Manual . ) 

Eigenvalue  Method 

Several  methods 
available,  selected 
by  user  via  CMETH0D 
in  case  control. 

Complex  Upper* 
Hessenberg 

Real  Upper* 
Hessenberg 

No  CMETH^D  card  is  used. 
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1.12  CYCLIC  SYMMETRY 

Many  structures,  Including  pressure  vessels,  rotating  machines  and  antennae  for  space  com- 
munications, are  made  up  of  virtually  identical  segments  that  are  symmetrically  arranged  with 
respect  to  an  axis.  There  are  two  types  of  cyclic  symmetry  as  shown  in  Figures  1 and  2:  simple 
rotational  symmetry,  in  which  the  segments  do  not  have  planes  of  reflective  symmetry  and  the 
boundaries  between  segments  may  be  general  doubly-curved  surfaces;  and  dihedral  symmetry,  in 
which  each  segment  has  a plane  of  reflective  symmetry  and  the  boundaries  between  segments  are 
planar.  The  use  of  cyclic  symmetry  allows  the  user  to  model  only  one  of  the  identical  sub- 
structures. There  will  also  be  a large  saving  of  computer  time  for  most  problems.  The  theoret- 
ical treatment  for  cyclic  symmetry  is  given  in  Section  4.5  of  the  Theoretical  Manual. 

The  total  model  consists  of  fl  identical  segments  which  are  numbered  consecutively  from  1 to 
N.  The  user  supplies  a NASTRAN  model  for  one  segment,  using  regular  elements  and  standard 
modeling  techniques,  except  grid  points  are  not  permitted  on  the  polar  axis.  All  other  segments 
and  their  coordinate  systems  are  automatically  rotated  to  equally  spaced  positions  about  the 
polar  axis  by  the  program.  The  boundaries  must  be  conformable,  i.e.,  the  segments  must 
coincide.  This  is  easiest  to  insure  if  a cylindrical  or  spherical  coordinate  system  is  used,  but 
such  is  not  required.  The  PARAM  card,  CTYPE,  is  used  to  specify  either  rotational  symmetry  or 
dihedral  symmetry  and  the  number  of  segments,  N,  in  the  structural  model  is  specified  on  the 
PARAM  card,  NSEGS.  As  indicated  in  Figure  2,  dihedral  symmetry  provides  solutions  for  each  segment 

and  its  reflected  image.  This  requires  application  of  both  symmetric  and  antisymmetric  boundary 
conditions. 

In  rotational  symmetry  the  basic  transformation  equation  between  the  structure  segments  n = 1, 

2,  etc.  and  the  harmonic  indices  k = 0,  1,  2,  etc.  is 

KMAX 

U°  = ■»  £“kCc0S(n-1)ka  + ukssin(n-l)ka]  Pj 

where  k = 1 

u is  any  displacement,  load,  stress,  etc.,  on  the  n*'*1  segment  (n  = 1,  2... NSEGS) 

-o  -kc  -ks 

U * u * u the  corresponding  cyclic  coefficients  used  in  the  solution  which 
define  the  entire  structure, 

k is  the  cyclic  index  (i.e.,  KINDEX), 

is^exact)*16  lim1t  ^KHAX  °f  k'  ^If  a11  values  of  k ara  used’  the  transformation 
and 

2u 

a = NSEGS  15  the  circumferential  angle  for  each  segment. 
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in  dihedral  syn„etr,  the  repeated  re, pest  „ay  be  divided  into  twe  half  segments  divided  by  a plane 

nr  symmetry.  The  solution  is  obtained  for  symmetric  motions  (s)  and  antisymnetric  motions  (A)  of 

the  right  half  segment  modeled  by  the  user.  Thus,  for  each  eyclic  index,  k,  fbnr  cooffieients  are 
obtained  defining  the  variable,  n,  i.e.,  uk^,  Ste,A  and  ;kc,A.  r)9ht  tod  ^ 

the  terms  are  added 

Right  side:  -ks  = Qks,S  + 5ks,A 

In  the  left  hand  mirror  image  the  antisymmetric  solution  is  subtracted. 

Left  Side:  = -ks,S  _ -ks,A 

U (3) 

The  reason  for  using  dihedral  symaetr,  is  to  reduce  the  size  of  the  model  by  one  half.  However 

in  static  analysis,  this  procedure  requires  twice  as  many  solutions  as  in  rotational  cyclic 

symmetry.  In  normal  modes  analysis  only  the  modes  for  the  symmetrical  components  Gkc-S  and  uks'fl 

are  obtained.  The  modes  for  the  other  two  terms  are  identical  and  correspond  to  a one  segment 
rotation  of  the  structure. 

The  two  boundaries  are  called  sides  1 and  2.  the  case  of  rotational  sysmetry,  side  2 of 
segment  n is  connected  to  side  1 of  segment  „1,  as  shown  in  Figure  1.  the  case  of  dihedral 
symmetry,  side  1 is  on  the  boundary  of  the  segment  and  side  2 is  on  the  plane  of  symmetry  for 

the  segment,  as  shown  in  Figure  2.  In  either  case  the  grid  point  numbers  on  sides  1 and  2 must 
be  specified  on  the  bulk  data  card,  CYJ0IN. 

As  indicated  in  the  Theoretical  Manual  Section  4.5,  the  cyclic  symmetry  analysis  uses  a 
finite  Fourier  transformation.  Hence,  the  use  of  cyclic  sy*try  procedures  does  not  introduce  any 
additional  approximations  beyond  those  normally  associated  with  finite  element  analysis.  In  the 
case  of  static  analysis,  a shortened  approximate  method  may  be  used  where  the  maximum  value  of  the 
harmonic  index  is  specified  on  the  PARAM  card,  KMAX.  The  default  procedure  is  to  include  all 
harmonic  indices.  The  use  of  a smaller  number  of  harmonic  indices  is  similar  to  truncating  a 
Fourier  series.  The  stiffness  associated  with  the  higher  harmonic  indices  tends  to  be  large, 
so  that  these  components  of  displacements  tend  to  be  small.  In  the  case  of  vibration  analysis, 
the  solutions  are  performed  separately  for  each  harmonic  index.  The  harmonic  index  for  each 

solution  is  specified  on  the  PARAM  card,  KINDEX.  The  standard  restart  procedures  can  be  used  to 
calculate  vibration  modes  for  additional  harmonic  indices. 

No  restrictions  are  placed  on  the  use  of  the  single  point  constraint,  the  multipoint  con- 
straint, or  the  WIT  feature  of  NASTRAN,  other  than  that  the  constraints  must  be  the  same  for 
each  segment.  Constraints  between  segments  are  automatically  applied  to  the  degrees  of  freedom 
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at  grid  points  specified  on  CYJ0IN  bulk  data  cards  which  are  not  otherwise  constrained.  The  SPCD 
bulk  data  card  may  be  used  to  vary  the  magnitude  of  enforced  displacements  for  each  of  the  seg- 
ments. In  the  case  of  static  analysis,  the  0MIT  feature  may  be  used  to  remove  all  degrees  of 
freedom  at  internal  grid  points  without  any  loss  of  accuracy.  Since  this  reduction  is  applied 
to  a single  segment  prior  to  the  symmetry  transformations,  it  can  greatly  reduce  the  amount  of 
subsequent  calculation.  In  the  case  of  vibration  analysis,  the  0MIT  feature  is  used  in  the  usual 
way  to  reduce  the  size  of  the  analysis  set  and  involves  the  usual  approximations.  The  SUP0RT  card 
for  free  bodies  cannot  be  used  with  cyclic  symmetry. 

Static  loads  are  applied  to  the  structural  model  in  the  usual  way.  A separate  subcase  is 
defined  for  each  segment  (half  segment  for  dihedral  symmetry)  and  loading  condition.  The  subcases 
for  static  loading  must  be  ordered  sequentially,  according  to  the  sepent  numbers.  Multiple  load- 
ing conditions  for  each  segment  must  be  in  consecutive  subcases.  In  the  case  of  rotational  symmetry 
there  will  be  a number  of  subcases  equal  to  the  number  of  segments  in  the  structural  model  for  each 
loading  condition.  In  the  case  of  dihedral  symmetry,  there  will  be  twice  as  many  subcases  as  for 
rotational  symmetry  because  of  the  two  symmetric  components.  If  there  is  more  than  a single  load- 
ing condition,  the  number  of  loading  conditions  must  be  specified  on  the  PARAM  card,  NL0AD. 

An  alternate  procedure  for  specifying  the  static  loads  may  be  used  if  the  transform  values 
of  the  forcing  functions  are  known.  In  this  case,  the  transform  values  of  the  loads  are  specified 
directly  on  the  usual  loading  cards.  The  PARAM  card,  CYCI0,  must  be  included  in  the  Bulk  Data 
Deck  to  indicate  that  cyclic  transform  representation  rather  than  physical  segment  representation 
is  being  used  for  the  static  loads.  If  this  option  is  used,  the  subcases  must  be  ordered  accord- 
ing to  the  symmetrical  components  with  the  cosine  cases  preceding  the  sine  cases  for  each  sym- 
metrical component.  The  output  quantities  will  also  be  prepared  in  terms  of  the  symmetric  com- 
ponents . 

If  the  loading  is  specified  in  terms  of  the  physical  segments,  the  data  reduction  will  also 
be  done  in  terms  of  the  physical  variables.  All  of  the  normal  output,  including  structure  plots, 
are  available.  No  provision  is  made  to  recover  physical  segment  data  in  vibration  analysis.  The 
available  output  data  does,  however,  include  the  symmetrical  components  of  dependent  displacements, 
internal  forces  and  stresses. 

For  purposes  of  minimizing  matrix  bandwidth,  the  equations  of  the  solution  set  are  normally 
sequenced  with  the  cosine  terms  alternating  with  the  sine  terms.  The  user  may  request  an  alternate 
sequence  on  the  PARAM  card,  CYCSEQ,  which  orders  all  cosine  terms  before  all  sine  terms.  The  latter 
may  improve  efficiency  when  all  of  the  interior  points  have  been  omitted. 
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The  user  models  one  segment. 

Each  segment  has  its  own  coordinate  system  which  rotates  with  the  segment. 

Segment  boundaries  may  be  curved  surfaces.  The  local  displacement 
coordinate  systems  must  conform  at  the  joining  points.  The  user  gives 
a paired  list  of  points  on  Side  1 and  Side  ?.  which  are  to  be  joined. 


Figure  1.  . Rotational  symmetry 
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Segment  2L  Segment  2R 


1.  The  user  models  one-half  segment  (an  R segment).  The  L half  segments 
are  mirror  images  of  the  R half  segments. 

2.  Each  half  segment  has  its  own  coordinate  system  which  rotates  with  the 
segment.  The  t.  half  segments  use  left  hand  coordinate  systems. 

3.  Segment  boundaries  must  be  planar.  Local  displacement  systems  axes, 
associated  with  inter-segment  boundaries,  mc’-t  be  in  the  plane  or 
noma!  to  the  plane.  The  user  lists  the  points  on  Side  1 and  Side  2 
which  are  to  be  joined. 


Figure  2.  Dihedral  symmetry 
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The  fully  stressed  design  option  is  part  of  the  static  analysis  rigid  format  for  structural 
analysis.  Functional  modules  (0PTPR1  and  (3PTPR2)  are  provided  to  automatically  adjust  the  pro- 
perties based  on  maximum  stress  levels,  and  to  control  the  number  of  design  iterations  based  on 
user-supplied  convergence  criteria.  All  elements  using  a common  property  are  sized  together,  i.e., 
a plate  with  uniform  thickness  remains  uniform.  If  the  user  wishes  to  scale  the  properties  for 
each  element  separately,  each  element  must  have  its  own  property  card.  After  a sufficient  number 
of  iterations,  the  element  properties  will  be  adjusted  to  the  minimum  values  necessary  to  carry 
the  prescribed  loads. 

The  process  begins  by  performing  a static  analysis  for  all  loading  conditions  using  the  initial 
values  for  all  element  properties.  A new  property,  P2,  will  be  scaled  such  that 

pg°pi[.Ai-)v]  • (1) 

where  P-j  is  the  current  property  value  and  y is  an  iteration  factor  with  a default  value  of  unity. 
The  scale  factor,  a,  is  defined  as  follows: 


where  a is  a stress  value  and  is  a stress  limit.  The  maximum  value  of  a is  taken  for  all 
loading  conditions.  Values  of  y smaller  than  unity  limit  the  property  change  in  a single  itera- 
tion, and  thereby  tend  to  improve  the  stability  of  the  process.  The  maximum  change  in  any  property 
is  limited  by 

Vin  < < ^nax  * 

where  P^  is  the  initial  value  of  the  property  and  i^.n  and  K|J]ax  are  user-supplied  limits. 

Convergence  is  achieved  by  completing  the  user-specified  number  of  Iterations,  by  having  all 
selected  element  properties  reach  the  user-specified  limits,  or  by  satisfying  the  following  con- 
vergence criteria; 


where  e is  a user-supplied  convergence  limit. 
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The  following  actions  are  required  by  the  user  in  order  to  utilize  the  fully  stressed  design 
capability: 

1.  The  user  must  select  stress  output  in  the  Case  Control  Deck  for  all  elements  that  will 
participate  in  the  fully  stressed  design. 

2.  All  required  stress  limits  must  be  specified  on  the  structural  material  cards  associated 
with  element  properties  that  will  participate  in. the  fully  stressed  design. 

3.  The  property  optimization  parameters  must  be  specified  on  the  bulk  data  card  P0PT.  This 
card  contains  user-specified  values  for  the  maximum  number  of  iterations,  the  convergence 
criteria  (e),  the  iteration  factor  (y),  and  output  options  to  print  and/or  punch  the 
calculated  values  of  the  element  properties. 

4.  The  property  optimization  limits  and  K^)  must  be  specified  on  the  PLIMIT  bulk 

data  card  if  the  user  wishes  to  limit  the  maximum  and  minimum  values  of  the  element 
properties. 

The  detailed  definitions  of  the  scale  factors  for  each  of  the  element  types  are  given  in 
Table  1.  The  symbols  at,  ac  and  as  represent  the  limiting  stress  values  in  tension,  compression 
and  shear,  given  on  the  structural  material  cards.  All  of  the  properties  listed  for  each  element 
are  scaled  in  the  same  way,  i.e.,  both  the  area  and  torsional  constant  for  the  R0D  are  modified 
using  the  same  scale  factor. 
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Table  1.  Scale  Factors  for  Fully  Stressed  Design 


El ement 

Stress  Value  Used 

Scale  Factor  (a) 

Properties  Changed 

R0D 

TUBE 

Axial  Tension  (o^ ) 
Axial  Compression  (erg) 
Torsion  (t) 

“ft  ft  • i) 

Area  (A) 

Torsional  Constant  (J) 

BAR 

Fiber  Stress  j End  a (cral) 

Tension  ( End  b (afa-j ) 

Fiber  Stress  ( End  a (aag) 

Compression  ( End  b (a^g) 

aa2  CTb2  \ 

a ' o.  I 
c c / 

Area  (A) 

Torsional  Constant  (J) 
Moments  of  Inertia 
(l-i>  1^2’  ^12^ 

TRMEM 

CJDMEH 

Principal  Tension  (a^) 
Principal  Compression  (ag) 
Maximum  Shear  (t„) 

/°1  °2  Tm\ 

\at  ’ ac  ’ ffs/ 

Thickness  (t) 

I 

1 

1 

Same  as  Above 

(Fiber  Distances  z-j  & Zg) 

Same  as  Above 

Moment  of  Inertia  (I) 

TRIA1 

QUAD1 

Same  as  Above 

Same  as  Above 

Moment  of  Inertia  (I) 
Membrane  Thickness  (t-j) 

TRIA2 

QUAD2 

Same  as  Above 

Same  as  Above 

Thickness  (t) 

SHEAR 

Maximum  Shear  (xm) 

Tm 

as 

Thickness  (t) 
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1.14  THE  CONGRUENT  FEATURE 
1.14.1  Introduction 

An  important  step  in  any  NASTRAN  problem  is  the  generation  of  element  matrices  {stiffness, 
mass  and  damping  matrices,  as  required)  in  the  EMG  (Element  Matrix  Generator)  module.  In  many 
cases,  this  step  can  represent  a significant  portion  of  the  total  problem  activity.  Because  of  the 
differences  in  algorithms  and  procedures,  the  cost  of  generating  the  element  matrices  for  an 
element  depends  on  the  element  type,  its  configuration  and  its  properties.  However,  this  cost  is 
associated  primarily  with  CPU  activity  and  is  not  significantly  affected  by  core  size  or  I/O 
transfers  (see  Section  14.3.2  of  the  User's  Guide). 

Normally,  the  element  matrices  are  generated  in  the  EMG  module  once  for  each  element  in  the 
model.  However,  when  two  or  more  elements  in  the  model  have  the  same  element  matrices,  there  is  no 
reason  why  the  same  matrices  should  be  computed  separately  for  each  such  identical  element.  By 
declaring  such  elements  as  congruent,  it  is  possible  to  cause  their  element  matrices  to  be  computed 
only  once  for  all  elements  in  the  congruent  set  instead  of  their  being  computed  repeatedly  for  each 
of  the  individual  elements  in  the  set.  This  results,  in  general,  in  a saving  of  CPU  time  in  the 
EMG  module.  In  many  cases,  judicious  formulation  of  the  problem  to  facilitate  the  use  of  the 
congruent  feature  can  result  in  substantial  savings  in  the  computational  effort.  In  some  problems, 
over  99  percent  reductions  in  EMG  module  CPU  times  have  been  obtained. 

1.14.2  Congruent  Feature  Usage 

The  congruent  feature  is  specified  in  NASTRAN  by  means  of  one  or  more  CNGRNT  cards  in  the  Bulk 
Data  Deck  (see  Section  2.4).  Any  number  of  such  cards  may  be  employed. 

The  CNGRNT  bulk  data  card  is  an  open-ended  card  and  requires  the  specification  of  a primary 
element  identification  number  and  one  or  more  secondary  element  identification  numbers.  The  terms 
primary  and  secondary  as  used  with  regard  to  congruent  data  are  purely  relative  and  have  no  real 
significance.  Generally,  the  primary  element  is  the  lowest  numbered  element  in  the  congruent  set, 
but  this  need  not  be  so.  The  element  matrices  are  actually  computed  in  the  EMG  module  only  for  the 
lowest  numbered  element  in  a congruent  set  (even  though  this  element  may  not  be  the  primary 
element).  The  element  matrices  for  the  rest  of  the  elements  in  the  congruent  set  are  then  derived 
from  these  computed  matrices. 

When  using  CNGRNT  cards,  the  user  should  be  aware  of  the  following  important  characteristics 
of  the  congruent  capability  software  design  in  NASTRAN: 
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- User  Responsibility  for  Congruency  Specification 

The  elements  declared  as  congruent  must  have  characteristics  (such  as  their  orientation  and 
geometry)  that  cause  their  element  matrices  in  the  global  coordinate  system  to  be  truly  identical. 
The  program  cannot  test  the  validity  of  this  structural  specification.  It  is,  therefore,  the 
user's  responsibility  to  ensure  that  element  congruence  specifications  are  valid.  Improper 
congruence  specifications  will  result  in  an  improper  structure  definition  and  will  in  turn  lead  to 
erroneous  results.  It  should  be  emphasized  that  the  proper  use  of  the  congruent  feature  will  not 
cause  the  answers  to  be  any  different  from  those  obtained  without  the  use  of  the  feature,  but  will 
only  result  in  a saving  of  CPU  time  in  the  EMG  module. 

- Flexibility  in  Specifying  Congruencies 

Clearly,  congruency  by  its  very  definition  can  apply  only  to  elements  of  the  same  type.  Thus, 
for  instance,  a bar  element  can  be  congruent  only  to  another  bar  element  end  not  to  a plate 
element.  However,  because  of  the  effective  manner  in  which  the  congruent  feature  has  been 
incorporated  into  NASTRAN,  elements  of  different  types  can  be  specified  on  the  same  logical  CNGRNT 
card  without  in  any  way  making  the  different  element  types  congruent.  Thus,  on  the  same  logical 
CNGRNT  card,  several  bar  elements  can  be  declared  as  belonging  to  a congruent  set  and  several  plate 
elements  can  be  specified  as  belonging  to  a separate  congruent  set.  However,  the  user  should 
ensure  that  such  specifications  do  not  lead  to  erroneous  declarations  when  elements  of  different 
types  have  the  same  identification  numbers. 

- Provision  of  "Phantom"  Element  Identification  Numbers 

As  a corollary  to  the  above,  it  may  be  noted  that  the  element  identification  numbers  (primary 
or  secondary)  specified  on  a CNGRNT  card  need  not  all  exist  in  a model.  This  greatly  facilitates 
the  use  of  the  THRU  option  on  the  card.  However,  the  user  should  be  cautioned  that,  if  too  many 
non-existent  elements  are  specified  in  the  CNGRNT  data  (as  may  be  the  case  when  the  THRU  option  is 
used),  the  EMG  module  may  not  have  enough  core  to  process  all  the  CNGRNT  data.  In  that  case,  an 
appropriate  message  is  issued  and  those  elements  whose  CNGRNT  data  cannot  be  processed  will  have 
their  element  matrices  computed  separately. 

1-14t3  Actors  Affecting  Congruent  Feature  Efficiency 

As  indicated  earlier,  the  use  of  the  congruent  feature  results  in  increased  computational 
efficiency.  The  degree  of  efficiency  obtained  depends  on  the  following  factors  some  of  which  can 
be  influenced  by  the  user  input  specifications: 


1.14-2  (09/30/83) 


THE  CONGRUENT  FEATURE 


- Number  of  Congruent  Elements 

Clearly,  the  larger  the  number  of  elements  In  a congruent  set  and  the  larger  the  number  of 
sets,  the  higher  the  savings  in  CPU  time. 

- Type  of  Elements  Specified  as  Congruent 

Larger  savings  in  CPU  the  are  obtained  for  certain  e!,„ent  types  than  for  other  element 

types.  Thus,  for  instance,  declaring  two  IHEX3  elements  as  congruent  will  result  in  more  savings 
than  declaring  two  IHEX1  elements  as  congruent. 

- Type  t Analysis 

For  a specified  congruent  set,  larger  savings  are  obteined  in  dynemic  analysis  than  in  static 

analysis  since,  in  the  fonser,  mass  and/or  damping  matrices  need  to  he  computed  in  addition  to 
stiffness  matrices. 

" NumbeHn9  of  Grid  Points  of  the  Congruent  Elements 

Processing  is  slightly  more  efficient  if  the  relative  order  of  the  numbering  of  the  grid 
points  rf  the  congruent  elements  is  the  seme.  Thus,  for  instance,  two  congruent  quadrilateral 
plate  elements  are  processed  more  efficiently  if  their  grid  points  are  numbered  1-7-4-6  and 
12-23-16-20,  respectively,  than  if  they  were  numbered  1-7-4-6  and  11-14-27-15,  respectively.  In 
the  former  case,  the  grid  point  numbers  of  the  two  congruent  elements  increase  or  decrease  in  the 
seme  order  as  we  go  around  the  elements.  In  the  letter  case,  the  grid  point  numbers  of  the  twu 
congruent  elements  increase  or  decrease  in  different  orders  as  we  go  around  the  elements. 

1-14,4  Examples  of  Congruent  Feature  Usage 

The  congruent  feature  is  currently  employed  in  fifteen  (15)  of  the  NASTRAN  demonstration 
problems.  A comp.rison  of  the  ERG  module  CPU  times  IBM  3/365-35  computer)  for  these  problems 

and  thS  COn9n,ent  fMture  is  1"  Table  1.  The  savings  reselling  from  the  use 

of  the  congruent  capability  are  quite  apparent  fro.  this  table.  The  must  dramatic  savings  are 

obtained  in  NASTRAN  Demonstration  Problem  Hos.  3-1-2  and  8-1-2  in  which  the  EHG  module  CPU  times 
are  reduced  by  more  than  99  percent. 


I 
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Table  1.  Examples  of  Congruent  Feature  Usage  in  NASTRAN  Demonstration  Problems 
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1.15  MAGNETIC  FIELD  PROBLEMS 


1.15.1  Introduction 

The  determination  of  the  magnetic  fields  in  and  about  ferromagnetic  bodies  is  an  important 
step  in  the  design  of  many  structures  and  components.  In  commercial  applications,  knowledge  of  the 
fields  in  and  near  transformers  and  electrical  machinery  is  often  desired  because  of  their  effect 
on  performance.  This  is  discussed  further  in  Reference  1. 


1.15.2  Theory 

The  governing  equations  of  classical  electromagnetic  v/ave  theory  are  Maxwell's  equations: 


7 • D = P 

V • B = 0 

38 

7 • E = - — 

3t 

3D 

7 • H = J + — 

3t 

where  D = electric  displacement  vector, 

B = magnetic  flux  density  vector, 

E = electric  field  intensity  vector, 
H = magnetic  field  intensity  vector, 
J = current  density  vector, 

P = charge  density,  and 
t = time. 

Additional  relations  are: 

D = eE 
J = oE 
and  B = uH 


where 


e = permittivity, 
o = conductivity,  and 
u = magnetic  permeability. 


(1) 

(2) 

(3) 

(4) 
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The  present  work  is  concerned  only  with  time-independent  fields,  thereby  decoupling  Equations  1 
through  4 into  one  pair  of  equations  governing  the  electrostatic  field  (Equations  1 and  3)  and  a 
second  pair  governing  the  magnetostatic  field  (Equations  2 and  4).  Interest  here  is  in  the  latter 
pair  and  the  appropriate  constitutive  equations: 


V • B = 0 

(5) 

V • H = J 

(6) 

with 

B = pH 

(7) 

Numerical  techniques  for  solving  Equations  5 through  7 include  integral  equations  and 
differential  equations.  The  present  work  uses  the  differential  equation  approach  incorporated  into 
NASTRAN. 

In  the  theoretical  aspects  of  the  analysis,  is  defined  as  the  scalar  potential  of  the 
magnetic  field  anomaly  i.e., 

Hm  = V ^ (8) 

where  is  the  modification,  or  anomaly,  due  to  the  presence  of  ferromagnetic  material,  to  a 
Biot-Savart  field.  It  is  $ that  is  solved  for  by  using  the  heat  transfer  approach  in  NASTRAN. 

In  the  anticipated  applications  of  this  method,  accurate  values  of  $ will  be  required  in  both 
the  near  field  and  far  field.  A major  drawback  of  using  the  finite  element  method  for  solving 
magnetostatic  problems  is  that  the  infinite  domain  surrounding  the  ferromagnetic  material  must  be 
modeled  (at  least,  to  the  point  at  which  $ may  be  considered  small).  These  accuracy  and  modeling 
requirements  mean  that  the  finite  element  mesh  must  be  very  fine  in  all  regions.  In  addition,  the 
results  near  the  finite  element  boundary  may  not  be  as  precise  as  desired  because  of  the  imposed  $ 

= 0 boundary  condition. 

Two  methods  which  could  avoid  the  need  for  modeling  the  vast  majority  of  the  exterior  domain 
are  the  use  of  infinite  elements  and  the  coupling  of  integral  and  differential  techniques.  These 
methods  are  presently  being  investigated,  but,  meanwhile,  a third  method,  harmonic  expansions,  is 
being  used  to  avoid  fine  modeling  to  "infinity".  In  the  present  applications,  all  ferromagnetic 
material  and  sources  are  enclosed  by  a suitably  shaped  surface,  usually  spherical  or  prolate 
spheroidal.  Then,  NASTRAN  is  used  to  solve  for  the  potentials  at  the  grid  paints  on  the  enclosing 
surface.  Finally,  Laplace's  equation 

720  = o (g) 

may  be  solved,  in  the  proper  coordinates,  using  the  potentials  on  the  enclosing  surface  as  an 
interior  boundary  condition. 
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1.15.3  Prolate  Spheroidal  Harmonic  Expansion 


Most  applications  require  only  prolate  spheroidal  coordinates.  The  solution  of  Laplace's 


equation  in  these  coordinates  is 


™ n 

“ £ £ [\„  co«  (m9)  + B sin  (*0)1  P ™(n) 

n-0  m-0  J n (_Q”(C0)J 

« reduced  magnetic  scalar  potential 
where  £»n,6  ■•prolate  spheroidal  coordinates 

£0  ‘ coordinate  of  the  interior  prolate  spheroidal  surface 

CQn  “ Legendre  functions  of  the  first  and  aecond  kinds,  respectively 

Amn  ) e r2v  -+1 

Bmn  ] ^ (2n+i)  -^jTj  sin  (m9)d9/  ft) 


1,  m - 0 

2,  m > D 


(n)  dp 


*o(n,0)  = distribution  of  potential  * on  prolate  spheroidal  surface  ? = £ 

o 

wnh  the  use  of  this  expansion,  the  finite  element  model  can  become  coarser  as  the  distance 

from  the^ prolate  spheroidal  reference  surface  increases.  In  addition,  the  model  need  not  extend 

"too  far“,  since  the  concept  requires  an  accurate  potential  distribution  only  on  the  reference 

surface,  which  is  placed  as  close  as  possible  to  the  ferromagnetic  material.  However,  the 

discretization  of  the  reference  surface  itself  must  be  fine  enough  to  allow  for  an  accurate 

representation  of  the  integrals  in  the  computation  of  the  coefficients  A and  B 

mn  mn* 

1*15*4  Input  Data  for  Magnetostatic  Analysis 


This  section  provides  user  information  needed  to  perform  a magnetostatic  analysis  with 
NASTRAN.  This  information  is  divided  into  six  parts:  NASTRAN  card.  Executive  Control  Deck,  Case 
Control  Deck,  Bulk  Data  Deck,  Data  cards  with  Different  Meanings  and  Output. 

1.15.4.1  NASTRAN  Card 

In  magnetostatic  problems,  functional  module  SSG1  (static  Solution  Generator  - Phase  1) 
generates  e data  block,  HCFLO,  that  contains  the  source  magnetic  field  at  each  grid  point  for  each 
subcase  resulting  fr„.  specified  fields  on  the  SPCFtD  hulk  d.ta  card  (see  Section  1.15.4.4).  Since 
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HCFLD  is  not  used  in  subsequent  functional  modules  and  is  generated  only  for  informational 
purposes,  the  costlier  computation  of  grid  point  source  magnetic  fields  due  to  current  coils  and 

dipoles  is  left  as  an  option  to  the  user.  If  these  fields  are  to  be  computed  for  HCFLD,  the 
NASTRAN  card  must  contain  M0DC0M  (9)  = 1. 

1.15.4.2  Executive  Control  Deck 

Magnetostatic  analysis  is  performed  by  using  the  steady-state  heat  transfer  capability  (Rigid 

Format  1,  Approach  HEAT)  in  NASTRAN.  Therefore,  the  Executive  Control  Deck  must  contain  the 
following  two  cards: 

1.  APP  HEAT 

2.  S0L  1 

In  addition,  there  are  three  functional  modules  that  pertain  specifically  to  magnetostatic 
analysis,  but  are  not  incorporated  into  the  Rigid  Format.  These  are  briefly  described  below: 

1.  Module  EMFLD  computes  the  total  field  intensity  and  flux  density  of  user-selected  finite 
elements.  It  reads  the  anomaly  field  information  (temperature  gradients)  which  NASTRAN 
computes  in  element  coordinate  systems,  transforms  it  to  the  basic  coordinate  system,  and 

adds  the  results  to  the  element  centroidal  source  magnetic  fields  computed  in  functional 
module  SSG1. 

2.  Module  MAGBDY  processes  bulk  data  card  PERMBDY  (see  Section  1.15.4.4)  and  converts  the 
grid  points  on  the  card  to  a form  more  readily  usable  by  functional  module  SSG1. 

3.  Module  PR0LATE  computes  the  prolate  spheroidal  harmonic  coefficients  to  be  used  by  an 
interactive  graphics  program. 

In  order  to  execute  the  above  modules  and  perform  certain  tasks  related  to  the  data  blocks  output 
from  functional  module  SSG1,  the  following  ALTER  statements  to  the  Rigid  Format  are  required: 

ALTER  nl  $ (where  nl  = DMAP  statement  number  of  LABEL  HLBL7,  just  before  SSG1  module) 

MAGBDY  GE0M1 , HEQEXIN/PER/V,N,IPG  $ 

ALTER  n2  $ (where  n2  = DMAP  statement  number  of  SDR1  module) 

SDR1,  , HCFLD, , ,HCFLDG,/V,N,NSKIP/STATICS  $ 

SDR1,  »HCCEN ,HCCENG,/V,N,NS(CIP/STATICS  $ 

SDR1,  ,REMFLD„, REMFLG,/V,N,NSKIP/STATICS  $ 

ALTER  n3  $ (where  n3  = DMAP  statement  number  of  SDR2  module) 

EMFLD  H0EF1,HEST,CASECC,HCFLDG,MPT,DIT,REMFLG,GE0M1,CSTM,HCCENG/H0EH1/V,N,HLUSET  $ 
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ALTER  n4  $ (where  n4  = DMAP  statement  number  of  0FP  module,  just  after  SDR2  module) 

0FP  H0EH1,,,,,//S,N,CARDN0  $ 

PR0LATE  GE0M1,HEQEXIN,BGPDT,CASECC,NSLT,HUGV,REMFLG,HEST,MPT,DIT/PR0C0F  $ 

0UTPUT2  PR0C0F„„//O/11  $ 

TABPT  PR0C0F,,,,//  $ 

ENDALTER  $ 

Tha  0UTPUT2  functional  modulo  writes  prolate  spheroidal  coefficient  information  to  FBRTRAIi-raadablo 
file  0T1.  which  can  be  used  as  Input  to  an  interactive  graphics  post-processor.  The  TABPT 
instruction  prints  that  file  for  user  inspection. 

1.15.4.3  Case  Control  Deck 

The  F0RCE  (or  ELF0RCE)  card  is  an  optional  request  used  to  output  the  finite  element  anomaly 
and  total  magnetic  fields.  The  anomaly  field  is  output  in  the  element  coordinate  system,  the  total 
field  intensity  is  output  in  the  basic  coordinate  system,  and  the  total  flux  density  is  output  in 

the  coordinate  system  given  on  the  8F1ELO  bulk  data  card  (see  Section  1.15.4.4).  The  basic 
coordinate  system  is  the  default. 

in  orde,  to  output  the  total  magnetic  field  for  an  element,  the  source  and  anomaly  magnetic 
fields  must  be  computed  for  the  element,  usually  a,  the  centroid.  Since  the  number  of  elements 

a magnetostatic  analysis  is  usually  large,  care  should  be  taken  In  requesting  this  output  for  a 
significant  number  of  elemsnts* 

The  AXISYMMETRIC  (or  AXISVM)  card  is  used  in  conjunction  with  the  PRELATE  bulk  data  card  (see 
Section  1.15.4.4)  to  indicate  symmetric  or  antisymetric  boundary  conditions  (or  lack  thereof) 
Symmetry  and  antisymmetry  conditions  refer  to  the  source  magnetic  field  (applied  to  a symmetric 
finite  element  model)  and,  therefore,  to  the  anomaly  potential  with  respect  to  the  X-y  plane  of  the 

coordinate  system  which  must  he  used  when  prolate  spheriodal  harmonic  coefficients  are  t.  be 
computed.  The  options  for  AXISYM  are: 


Option 

SYMM 

SYMMAN0M 


Meaning 

Symmetry  conditions,  and  the  source  magnetic  field  for  this  subcase 
will  ^ included  in  the  prolate  spheroidal  harmonic  expansion. 
Symmetry  conditions,  and  the  source  magnetic  field  for  this  subcase 
will  not  be  included  in  the  prolate  spheroidal  harmonic  expansion. 
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ANTI 


ANTIAN0M 


AN0M 


No  option  (card 
does  not  appear) 


Antisymmetric  conditions,  and  the  source  magnetic  field  for  this 
subcase  will  be  included  in  the  prolate  spheroidal  harmonic 
expansion. 

Antisymmetric  conditions,  and  the  source  magnetic  field  for  this 
subcase  will  not  be  included  in  the  prolate  spheroidal  harmonic 
expansion. 

Neither  symmetry  nor  antisymmetry.  Also,  the  source  magnetic  field 
for  this  subcase  will  not  be  included  in  the  prolate  spheroidal 
harmonic  expansion. 

Neither  symmetry  nor  antisymmetry.  Also,  the  source  magnetic  field 
for  this  subcase  wi  1 1.  be  included  in  the  prolate  spheroidal  harmonic 
expansion. 


The  specification  of  SYMM,  SYMMAN0M,  ANTI  or  ANTIAN0M  implies  that  the  structure  is  symmetric 
with  respect  to  the  X-Y  plane  of  the  required  coordinate  system  and  that  only  one  half,  or  180°,  of 
the  structure  and  surrounding  medium  is  modeled.  If  AN0M  or  no  specification  is  made,  then  full 
360°  modeling  is  assumed. 

The  use  of  AN0M,  with  or  without  SYMM  and  ANTI,  means  that  only  the  anomaly  potential  and 
anomaly  field  will  be  available  for  that  subcase  from  the  prolate  spheroidal  harmonic  expansion. 
Requiring  only  the  anomaly  results  is  often  the  situation  when  the  Earth's  magnetic  field  is  the 
source  field.  When  a current  coil  is  the  source,  the  total  potential  and  field  are  usually  needed, 
in  which  case  AN0M  would  be  omitted. 


1.15.4.4  Bulk  Data  Deck 

There  are  eight  bulk  data  cards  that  pertain  specifically  to  magnetostatics  analysis.  A brief 
description  of  each  card  follows. 

1.  The  BFIELD  card  specifies  a coordinate  system  identification  number  in  which  the  total 
flux  density  for  selected  elements  will  be  output.  (The  basic  coordinate  system  is  the 
default.)  The  anomaly  field  intensity  is  output  in  the  element  coordinate  system,  the 
total  field  intensity  in  the  basic  coordinate  system,  and  the  total  flux  density  in  the 
coordinate  system  specified  by  BFIELD. 
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2.  The  CEML00P  card  defines  a circular  current  coil.  The  orientation  of  the  coil  is  defined 
by  specifying  coordinates  of  the  center  of  the  coil  and  coordinates  of  two  points  on  its 
circumference.  The  magnetic  field  due  to  the  coil  is  computed  from  the  Biot-Savart  law 
using  an  elliptic  integral  formulation. 

3.  The  GEML00P  card  defines  a general  current  coil  in  piecewise  linear  segments  by 
specifying  the  coordinates  of  the  endpoints  of  the  segments.  At  most,  14  linear  segments 
are  allowed  on  one  logical  GEML00P  card,  but  the  segments  can  be  continued  on  another 
card. 

4.  The  MDIP0LE  card  defines  a magnetic  dipole  moment  by  specifying  the  coordinates  of  the 
location  of  the  dipole  and  the  components  of  its  moment.  The  resulting  magnetic  field 
intensity  is  computed  only  at  those  points  whose  distances  from  the  dipole  are  within 
ranges  defined  on  the  MDIP0LE  card. 

5.  The  PERMBDY  card  specifies  points  on  boundaries  of  dissimilar  magnetic  permeability.  The 

purpose  of  this  card  is  two-fold:  to  reduce  computer  run  time  and  to  avoid  numerical 

errors  which  may  occur  due  to  limited  orders  of  numerical  integration,  nonuniform 
modeling,  use  of  CTETRA  elements,  etc.  Such  numerical  errors  may  occur  as  follows:  the 
magnetic  equivalent  loading  at  a point,  resulting  from  a single  finite  element,  is  given 
by  the  equation: 

fi  = /(W;)1  uHcdV  (11) 

V 

It  can  be  shown  that,  if  a point  is  surrounded  by  elements  of  the  same  magnetic 

permeability  y,  then  fj  at  the  point  must  be  0.  (The  integral  of  Equation  11  is 

obtained  from  an  integration  by  parts  of  / N.  (Vy-H JdV  , which  is  zero  in  areas 

V 1 ° 

of  uniform  permeability.)  However,  due  to  various  combinations  of  circumstances 
involving  both  numerical  and  modeling  techniques,  ff  may  be  nonzero  in  areas  of  uniform 
permeability,  and,  in  fact,  may  be  significant  compared  with  the  loading  at  points  which 
are  connected  to  elements  of  different  permeabilities,  thus  degrading  the  results.  The 
presence  of  PERMBDY  causes  NASTRAN  to  compute  equivalent  loads  only  at  the  grid  points  of 
the  PERMBDY  card.  Therefore,  if  this  card  is  used,  it  must  contain  all  appropriate 
points.  In  this  way,  the  presence  of  PERMBDY  improves  numerical  accuracy  as  well  as 
computational  efficiency. 
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6.  Tbs  PR0LATE  sard  defines  a prolate  spheroidal  snrf.ee  in  tbs  finite  element  ..del,  which 

,S  “Se“  C“"P“te  C08fficie"ts  °f  8 prolate  spheroid,,  harmonic  expansion  of  the  anomaly 
01"  total  scalar  potential. 

When  the  PR0LATE  card  is  used,  NASTRAN  assumes  an  orientation  of  the  generating  e,„pse 
of  the  prolate  spheroid,,  surface  with  respect  to  the  basic  coordinate  system 
Therefore,  the  center  of  the  e„ipse  is  assumed  to  coincide  with  the  origin  of  the  basic 
coordinate  system,  the  major  axis  o,  the  e,„pse  is  assumed  to  coincide  with  the  X-axis 
of  th.  basic  coordinate  syste,,  and  the  minor  axis  is  assumed  to  coincide  with  the  Y-axis 
of  the  basic  coordinate  syste,.  addition,  the  aximutha,  origin,,  of  the  component 

of  the  prolate  spheroidal  coordinate  system  is  the  X-Y  plane,  with  the  direction  of 
rotation  following  the  right-hand  rule  about  the  X-axis.  This  assumption  does  not 

preclude  th,  definition  of  other  right-handed  coordinate  systems  with  which  the  locations 
Of  grid  points  may  be  defined. 

T.  The  REMFLUX  card  specifies  remanent  flux  density  for  selected  elements.  Since  NASTRAN 
handles  only  linear  materials,  it  cannot  follow  the  hysteresis  loop  of  a magnetization 
cur,e.  However,  as  long  as  the  section  of  interest  of  the  magnetization  curve  is 
approximately  linear,  REMFLUX  may  be  used  to  specify  nonzero  remanence. 

8.  The  SPCFLD  card  is  used  to  specify  components  of  source  magnetic  field  intensity  at 
selected  grid  points.  One  use  of  this  card  is  to  specify  the  Earth's  magnetic  fields. 

1.15.4.5  Data  Cards  with  Different  Meanings 

In  a standard  NASTRAN  steady-state  heat  transfer  analysts,  th,  basic  unknown  in  the  problem  is 

the  temperature  at  each  grid  point.  In  a magnetostatic  analysis,  the  basic  unknown  is  the  ano.a,y 

potential  *„.  Therefore,  any  NASTRAN  data  card  or  output  which  refers  to  de,rees-of-freedom 

refers  to  the  anomaly,  or  reduced,  scalar  potential.  Some  examples  are  bulk  data  cards  SPC  and 

SPC1,  Case  Control  card  THERMAL  (or  DISPLACEMENT,  which  is  a carryover  fro.  structural  analysis, 
and  TEMPERATURE  output.  7 

Two  other  bulk  data  cards  for  which  the  meanings  are  different  are  materia,  cards  MATA  and 

WTS.  In  heat  transfer,  these  cards  contain  thermal  conductivity  values.  In  magnetostatics,  they 
specify  magnetic  permeability. 
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1.15.4.6  Output 

The  output  available  from  a magnetostatic  analysis  is  similar  to  that  from  a heat  transfer 
analysis.  The  temperature  output  obtained  from  a DISPLACEMENT  or  THERMAL  request  must  be 
interpreted  as  anomaly  potential  output.  The  load  vector  output  obtained  from  the  0L0AD  request  is 
the  magnetic  equivalent  load.  The  temperature  gradient  and  flux  output  resulting  from  a F0RCE  or 
ELF0RCE  request  should  be  interpreted  as  anomaly  magnetic  field  intensity  and  anomaly  flux  density, 
respectively.  These  vectors  are  output  in  the  element  coordinate  system.  In  addition,  the  F0RCE 
or  ELF0RCE  request  also  generates  total  finite  element  magnetic  field  and  induction  output.  The 
magnetic  field  intensity  is  output  in  the  basic  coordinate  system,  and  the  magnetic  flux  density  or 
induction  is  output  in  a coordinate  system  specified  on  a BFIELD  bulk  data  card. 

Finally,  the  file  of  prolate  spheroidal  harmonic  coefficient  information  is  available  for 
inspection.  This  file  is  contained  in  data  block  PR0C0F.  The  TABPT  statement  needed  to  print 
PR0C0F  is  given  in  Section  1.15.4.2. 
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1.16  DYNAMIC  DESIGN-ANALYSIS 
1.16.1  Introduction 

The  Dynamic  Design-Analysis  Method  (DDAM)  ,s  th8  !tandard  procedtire  fpp  shoc|(  „es1gn  of 
equipment.  Often,  the  equipment  is  first  analysed  using  IIASTRAtl.  The  data  and  results  must  then 
be  converted  into  other  forms  for  use  in  DDAH.  Incorporating  DDAM  into  NASTRAN  has  enabled  the 

entire  process  to  be  perfomsd  more  efficiently.  (The  details  of  the  implementation  of  DDAH  into 
NASTRAN  are  described  in  Reference  1.) 


1.16,2  Theory 

The  steps  of  the  DDAH  procedure  are  described  here  very  briefly.  A more  complete  description 
is  given  in  Reference  2. 

Ste^  Compute  natural  frequencies  and  mode  shapes.  (Rigid  Format  3,  Approach  DISP) 

— ep  h.  Compute  the  participation  factor  for  each  mode: 


2 M4 


i 


t *ia 


i M,  X, 

1 i la 


(1) 


where  is  the  mass  of  the  ith  degree-of -freedom  and  X.fl  is  the  ith 
component  of  the  atfl  mode  shape. 

It  is  assumsd  that  only  those  terms  of  fy  that  correspond  to  a particular  direction  are 

used  in  Equation  1.  That  is,  the  ,‘h  mode  may  have  three  participation  factors  associated  with 
it,  one  for  each  orthogonal  direction. 

The  numerator  of  Equation  1 may  be  written  as  (considering  all  computed  modes): 

WT  CM]  [V]  {2} 

where  [*]  = matrix  of  eigenvectors  (mode  shapes),  order  n x m,  with  n = order  of  the  problem, 
m = number  of  modes  computed; 

[M]  = mass  matrix,  order  n x n;  and 

[V]  = direction  cosine  matrix,  order  n x £ with  £ « 1,  2,  or  3,  the  number  of  desired 
directions. 
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Typically,  [V]  may  consist  of  l's  and  0's  which  "pick  off"  desired  directions.  However,  that  form 
is  not  necessary  and  any  consistent  set  of  direction  cosines  may  be  used. 

The  denominator  of  Equation  1 may  be  written  as  (considering  all  computed  modes) 

MT  EM]  M (3) 

which  is  the  diagonal  modal  mass  matrix.  Therefore,  Equation  1 may  be  written  as 

CPa]mx2  = td1a9  ([^]TCH][03)]-1  f>]T  EM]  [V]  (4) 

S-tep  3.  Compute  the  "effective  mass"  in  each  mode: 

Ka  ’ PaZ»1  *ia  (5) 

i 

Thus, 

■ ty * [mt  M m]  (6) 

where  the  x on  the  right  side  indicates  the  so-called  matrix  outer  product,  in  which  a term-by-term 

multiplication  is  performed.  For  example,  if 


EC]  = EA]  x EB]  (7) 

then 

cij  = aij  bij  (8) 

££gP.  4-  Compute  the  "effective  weight"  EWJ  in  each  mode  by  multiplying  EM  ] by  g,  the 
acceleration  due  to  gravity. 

steP  5-  Compute  the  direction-dependent  velocity  spectrum  design  values  EV  ] from  EW  ]. 
IfeP  6-  Compute  the  effective  static  load  at  each  mass,  due  to  the  ath  mode,  by 


F1a  ■ Hi  *la  Pa  »a  “a 


XL 

where  is  the  a natural  radian  frequency. 


(9) 
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The  matrix  of  loads  is  computed  as  follows:  The  matrix  product  [M][i>]  is  of  order  n x m and 
corresponds  to  the  product  M.X.g  of  Equation  9.  (Here,  only  terms  of  [«DE*D  in  the  desired 
directions  are  used.)  The  ath  column  of  [M][i>]  corresponds  to  the  ath  mode.  Multiplying  the 
a*1  column  by  wa  and  by  PgVa  for  the  first  desired  direction  gives  a matrix  of  load  vectors 
of  order  n x m.  If  P^'s  for  other  desired  directions  are  used,  then  other  n x m sets  of 
loads  are  created  and  appended  to  the  first  set.  A final  load  matrix  [F],  of  order  n x m,  is  thus 
created,  where  i is  the  number  of  desired  directions;  i.e.,  there  will  be  m*  static  load  cases. 
(In  practice,  instead  of  the  product  Vawg  in  Equation  9,  the  term  actually  used  is 

min  (Va“a * where  Aa  1S  an  acceleration  spectrum  design  value  in  g’s  and  g is  the 
acceleration  due  to  gravity.) 

^eP  Perform  static  analyses  tD  compute  direction-dependent  maximum  responses,  using  the 
load  cases  from  Step  6,  and  calculate  element  stresses. 

The  computation  of  the  effective  static  load  at  each  mass  in  Step  6 and  the  static  analyses  of  Step 
7 may  be  replaced  as  follows:  For  the  a^  mode  Equation  9 may  be  written  as 


IF  } = [M]  {6  } p va  a. 
a a a a a 

Solving, 

DO  = {FI 

a d 


(10) 

(ii) 


where  [K]  is  the  stiffness  matrix  and  {Ug}  is  the  vector  of  grid  point  displacements,  yields 

{ua}  = W1  ™ pa  Va  “a  (12) 

However,  from  dynamics. 


2 

[-»a  H+K]  {y  = 0 
or 

-1  1 ' 

DO  [M]  {*  } = — {*  } 

a 2 a 

“a 

Using  Equation  14  in  Equation  12  yields 


(13) 


(14) 


P V 

tuJ  = {#„}  -2-* 


(As  in  Step  6,  rather  than  Va/(og,  min  (Va/toa,Aag/Wa)  is  used.) 


(15) 
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Equation  15  is  used  to  compute  the  direction-dependent  maximum  response. 

— p 8-  For  each  of  the  * desired  directions,  compute  the  NRL  (Naval  Research  Laboratory) 
sums  of  stresses  (see  Reference  3)  for  each  element  as  follows: 


where  Sjm  “ maxiniuni  stress  at  the  jth  point  (taken  over  the  modes  under  consideration  in  one 

desired  direction)  and  Sjfa  = stresses  (other  than  the  maximum)  at  the  jth  point  corresponding 

to  the  modes  described  for  S.  . 

jm 

1.16.3  DDAM  Implementation  in  NASTRAN 

Since  DDAM  requires  the  determination  of  natural  frequencies  and  mode  shapes,  a NASTRAN/DDAM 
analysis  involves  the  use  of  Rigid  Format  3 (Approach  DISP)  with  ALTERs.  These  ALTERs  are  required 
in  order  to  compute  the  various  quantities  described  in  the  previous  section.  Among  these  ALTERs 
are  instructions  for  NASTRAN  to  execute  eight  functional  modules  that  pertain  specifically  to  DDAM. 
These  modules  are  briefly  described  in  the  following  sections. 

1.16.3.1  GENC0S 

GENC0S  generates  the  direction  cosine  matrix  [V]  in  Equation  2.  The  user  may  specify  a 
coordinate  system  which  defines  the  shock  directions.  A PARAM  bulk  data  card  giving  the  value  of 
parameter  SH0CK  passes  to  GENC0S  the  coordinate  system  identification  number  of  the  shock  system. 

If  the  user  does  not  include  such  a card,  the  basic  coordinate  system  will  be  used.  (The  value  of 
parameter  SH0CK  should,  in  most  cases,  correspond  to  the  displacement  coordinate  system 
identification  number  for  the  grid  points  in  the  problem.  However,  to  allow  for  possible 
exceptions,  no  check  for  this  correspondence  is  made.)  Parameter  DIRECT  must  also  be  specified, 
defining  the  directions  of  the  shock  system  which  are  to  be  considered.  The  options  for  DIRECT  are 
1,  2,  3,  12,  13,  23  and  123.  For  example,  if  DIRECT  is  23,  then  the  second  and  third  directions  of 
the  shock  coordinate  system  will  be  used.  If  the  user  does  not  define  DIRECT,  the  default  is  123, 
i.e.,  all  three  directions  will  be  considered. 

The  DMAP  statement  for  GENC0S  is 

GENC0S  BGPDT,CSTM/DIRC0S/C,Y,SH0CK=O/C,Y,DIRECT=123/ 

V,N,LUSET/V,N,NSCALE  $ 
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ORIQHMAl  PASS:  [B 
OF  POOR  QUALilY 

1.16.3.2  DDAMAT 

DDAMAT  calculates  a matrix  outer  product  such  as  that  in  Equation  6,  and  multiplies  the  result 
by  parameter  GG.  For  example,  to  compute  effective  weights,  Steps  3 and  4 are  performed,  and 
GG  = g = 386.4  is  specified,  if  units  of  pounds  and  inches  are  used. 

The  DMAP  statement  for  DDAMAT  is 

DDAMAT  A,8/C/C,Y,GG  $ 

Parameter  GG  must  be  given  a value  on  a PARAM  bulk  data  card  or  in  the  DMAP  statement  itself. 

1.16.3.3  GENPART 

It  is  assumed  that,  in  the  eigenvalue  analysis,  the  lowest  N modes  were  computed.  If,  in  the 
static  analyses  (or  equivalent  static  analyses),  fewer  modes  are  to  be  used,  say,  the  lowest  M, 
where  M < N,  then  the  orders  of  a number  of  matrices  must  be  truncated.  GENPART  generates  the 
partitioning  vectors  required  by  functional  module  PARTN  to  partition  the  necessary  matrices. 

The  DMAP  statement  for  GENPART  is 

GENPART  PF/RPLAMB  ,CPLAMB ,RPPF ,CPMP/C , Y , LM0DES/V ,N ,NM0DES  $ 

Parameter  LM0DES  is  the  integer  value  of  the  number  of  lowest  modes  to  be  used  in  the  static 
analyses.  The  value  of  this  parameter  must  be  specified  on  a PARAM  bulk  data  card,  or  else  a fatal 
error  will  result. 


1.16.3.4  DESVEL 

DESVEL  computes  design  velocity  and  acceleration  spectra.  The  assumed  form  for  velocity  is 


V 


Vf  Va 


Vb*W 

V + W 

C 


(17) 


where 


VVvc  * 

W = 


Items  V and  V, 

a 


velocity  computed  from  modified  effective  weight  W, 

factor  usually  associated  with  a desired  direction, 

factors  usually  associated  with  various  ship  types  and  parameters,  and 

effective  weight/1000. 

are  in  units  of  length/second,  and  and  Vc  are  in  units  of  effective  weight 


W. 
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Acceleration  spectrum  values  may  be  expressed  in  one  of  two  forms.  The  first  form  is  the  same 
as  that  for  velocity 

A,  + W 

A = a n b 

f 3 Ac  + U <18> 

The  second  form  is 

A = AfAa  ^Ab  + w)  (Ac  * M)/(Ad  + W)2  (19) 

where  A = acceleration  is  in  g's  for  modified  effective  weight  W.  Af,  Ag,  Afa,  AQ  and  A 
are  factors  defined  similarly  to  factors  Vf,  Vfa  and  Vc.  If  Ad  = 0,  then  the' form  of 
Equation  IS  is  used.  In  addition,  values  of  Vu/g  are  computed  and  are  output  along  with 
acceleration  values  A for  comparison  purposes.  Also,  a matrix  of  minimum  values  of  VM  and  Ag  is 
output  for  use  in  Equation  9,  i.e.. 


Finally,  the  matrix 


Amin  = mi‘n  (Vw>Ag) 


A'_.„  = A . 

o min 


min 


(20) 


(21) 


is  output  for  use  in  Equation  15.  Note  that  the  natural  frequency  must  not  be  zero.  However,  this 
is  not  a restriction  for  DDAM  since  a fixed  base  is  assumed. 

The  DMAP  statement  for  DESVEL  is: 


DESVEL  EFFW,0MEGA/SSDV,ACC,VWG,MINAC,MIN0W2/C,Y,GG  = 386.4/ 
C,Y,VEL1/C,Y,VEL2/C,Y,VEL3/C,Y, VELA/C, Y,VELB/ 
C,Y,VELC/C,Y,ACC1/C,Y,ACC2/C,Y,ACC3/C,Y,ACCA/ 

C , Y , ACCB/C , Y , ACCC/C , Y , ACCD  $ 


Parameter  GG  is  the  acceleration  due  to  gravity.  A default  value  of  386.4  is  supplied.  Any  other 
value  must  be  specified  on  a PARAM  bulk  data  card.  Parameters  VEL1,  VEL2  and  VEL3  correspond  to 
the  factor  Vf  in  Equation  17,  in  the  first,  second  and  third  desired  directions,  respectively. 

If  fewer  than  three  directions  are  desired,  then  only  VEL1,  or  VEL1  and  VEL2,  are  specified.  For 
example,  if  only  one  direction  is  specified,  say  direction  3,  than  VEL1  corresponds  to  direction  3, 
the  first  (and  only)  desired  direction.  Parameters  VELA,  VELB  and  VELC  correspond  to  y Vb 
and  Vc,  respectively,  in  Equation  17.  These  velocity  parameters,  VEL1  through  VELC,  must  appear 
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on  PARAM  bulk  data  cards,  or  else  a fatal  error  will  result.  If  VEL2  or  VEL3  is  not  used,  then 
values  of  0.  must  be  specified. 

Acceleration  parameters  ACC1  through  ACCD  are  similar  to  VEL1  through  VELC  and  refer  to 
Equations  18  and  19. 

1.16.3.5  DDAMPG 

DDAMPG  creates  the  static  load  vectors  of  Equation  9 or  the  maximum  responses  of  Equation  15. 
for  the  former,  the  matrix  [MP]  = [M][>]  is  input  to  DDAMPG  and  is  operated  on  by  a matrix 

[PVW]  = [Pfl]  x [Amin]  (22) 

where  [Pg]  is  the  matrix  of  participation  factors  defined  by  Equation  4 and  [A^]  is  computed 
from  Equation  20.  The  order  of  these  matrices  is  m x where  m is  the  number  of  modes  to  be  used 
and  i is  the  number  of  desired  directions.  [PVW]  is  formed  by  functional  module  DDAMAT. 

The  columns  of  [PVW]  correspond  to  desired  directions.  Within  a column,  each  row  term 
corresponds  to  a mode.  The  matrix  [MP]  is  of  order  n x m,  where  n is  the  number  of 
degrees -of-freedom  in  the  problem.  Each  column  of  [MP]  corresponds  to  a mode,  and  in  each  column 
of  [PVW],  the  itfl  row  term  of  [PVW]  multiplies  the  ith  column  of  [MP].  After  all  columns  of 
[PVW]  have  been  considered,  the  resulting  static  load  matrix  is  of  order  n x (mil). 

To  compute  the  maximum  response  of  Equation  15,  the  same  operations  just  described  are 
performed,  except  that  matrix  [PHIG]  = [<f>]  replaces  [MP]  and 

tPVM  . J_  [A,1n]  (23) 

replaces  [PVW],  where  to  = to,  for  the  row  of  [A„.„]. 

fl  min 

The  DMAP  statement  for  DDAMPG  for  static  loads  is 

DDAMPG  MP,PVW/PG/V,N,NM0DES/V,N,NDIR  $ 

For  maximum  responses,  the  DMAP  statement  is 

DDAMPG  PHIG,PV0W/UGV/V,N,NM0DES/V,N,NDIR  $ 
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1.16.3.6  CASEGEN 

The  static  load  and  maximum  response  vectors  created  in  DDAMPG  are  considered  individual  load 
cases  by  NASTRAN  and  must,  therefore,  be  selected  in  the  Case  Control  Deck.  The  number  of  cases 
then  is  mi.  For  example,  the  use  of  30  modes  and  3 directions  gives  a total  of  90  cases.  Rather 
than  having  the  user  generate  the  SUBCASE  cards,  CASEGEN  generates  a new  Case  Control  Data  Table 
which  includes  the  required  cards. 

The  DMAP  statement  for  CASEGEN  is: 

CASEGEN  CASECC/CASEDD/C,Y,LM0DES/V,N,NDIR/V,N,NM0DES  $ 

Parameter  LM0DES  has  the  same  meaning  here  as  in  functional  module  GENPART  and  must  appear  on 
a PARAM  bulk  data  card,  or  else  a fatal  error  will  result. 

1.16.3.7  NRLSUM 

Functional  module  NRLSUM  computes  the  NRL  stresses  and  forces  over  the  m maximum  responses  for 
a given  direction  for  each  requested  element.  The  NRL  sum  stress  for  a given  component  is 


j r max 


where  S.  is  the  stress  component  for  the  jth  mode  and  Smax  is  the  maximum  of  these  stress 
components  taken  over  all  modes  under  consideration.  The  Case  Control  request  for  stresses  and 
forces  are  made  in  the  usual  way,  except  that  S0RT2  format  must  be  specified.  The  output  device 
for  the  NRL  sums  (printer,  punch  or  both)  will  be  the  same  as  that  for  the  standard  stresses  and 
forces.  If  principal  stresses  are  computed  for  an  element,  they  will  be  computed  on  the  basis  of 
the  NRL  sum  of  the  normal  stresses.  For  the  BAR  element,  the  element  axial  stress  in  a mode  will 
be  added  to  each  of  the  extensional  stresses  due  to  bending  in  that  mode.  The  NRL  sums  will  then 
be  computed  for  these  new  extensional  stresses.  The  NRL  sums  corresponding  to  the  printed  columns 
headed  by  AXIAL  STRESS,  SA-MAX,  SB-MAX,  SA-MIN,  and  SB-MIN  will  be  set  to  0. 

In  seismic  analyses,  the  square  root  of  the  sums  of  the  squares  (SQRSS)  is  used  rather  than 
the  NRL  sums  of  the  stresses  and  forces.  The  user  may  select  the  latter  method. 

The  DMAP  statement  for  NRLSUM  is 

NRLSUM  0ES2,0EF2/NRLSTR,NRLF0R/V,N,NM0DES/V,N,NDIR/C,Y, DIRECT  = 123/C, Y, SQRSS  = 0 $ 
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Parameter  DIRECT  has  the  same  nraning  here  as  in  functional  module  GENC0S.  Integer  parameter  SQRSS 
indicates  whether  the  summing  process  should  use  NRL  sums  or  the  SQRSS  method.  A value  of  0 (the 
default)  indicates  NRL  sums;  a value  of  1 indicates  SQRSS. 

1.16.3.8  C0MBUGV 

C0MBUGV  combines  the  direction-dependent  maximum  response  in  a number  of  ways.  The  method 
used  is  intended  for  DDAM  analyses,  but  seismic  analyses,  which  make  use  of  similar  theory,  may 
also  be  run.  In  seismic  analysis,  unlike  DDAM,  the  maximum  responses  in  the  three  directions  for 
each  mode  are  combined  into  one  total  response  for  the  mode.  This  combination  may  be  performed  by 
simply  adding  the  absolute  values  of  the  maximum  component  responses  for  the  mode,  or  by  computing 
the  square  root  of  the  sum  of  the  squares  (SQRSS)  of  the  component  responses.  In  both  cases,  the 
result  is  a matrix  in  which  each  column  represents  a total  response  due  to  a mode.  These  responses 
are  then  combined  by  the  SQRSS  method  over  the  modes  to  give  a final  response  vector.  Finally,  the 
NRL  sums  of  the  displacements  are  also  computed. 

The  DMAP  statement  for  C0MBUGV  is 

C0MBUGV  UGV/UGVADD ,UGVSQR , UGVADC , UGVSQC .UGVNRL/ V ,N , NM0DES/V ,N,NDIR  $ 

Data  block  UGVADD  is  obtained  by  adding,  for  each  mode,  the  absolute  values  of  the  component 
responses  for  that  mode.  Data  block  UGVSQR  is  obtained  by  using  the  SQRSS  method,  rather  than  by 
adding.  Data  blocks  UGVADC  and  UGVSQC  are  obtained  from  UGVADD  and  UGVSQR,  respectively,  by 
combining  the  total  modal  responses  using  the  SQRSS  method.  Data  block  UGVNRL  contains  the  NRL 
sums  of  the  displacements. 

1.16.4  Input  Data  for  DDAM 

A complete  DDAM  analysis  with  NASTRAN  is  performed  in  one  normal  modes  analysis  run  with  a set 
of  DMAP  ALTERS.  This  section  describes  the  input  details  for  such  a run. 

1.16.4.1  Executive  Control  Deck 

In  addition  to  standard  Executive  Control  Deck  cards,  the  Executive  Control  Deck  for  the 
normal  modes  analysis  must  include  the  proper  Rigid  Format  selection,  S0L  3,0  (Approach  DISP)  and 
the  following  DMAP  ALTER  package.  (The  numbers  to  the  left  of  each  card  are  for  explanatory 
purposes  only  and  are  not  actually  entered  on  the  card.) 
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1. 

ALTER 

n $ (where  n = DMAP  statement  number  c 

2. 

GENC0S 

BGPDT ,CSTM/DIRC0S/C,Y ,SH0CK  = 

O/C.Y, DIRECT  » 123/LUSET/S ,N ,NSCALE  $ 

3. 

DIAG0NAL  MI/MID/*SQUARE*/-1.  $ 

4. 

MPYAD 

MGG,  PHIG./MP/O  $ 

5. 

MPYAD 

MP,DIRC0S,/PMD/1  $ 

6. 

MPYAD 

MID,PMD,/PF/0  $ 

7. 

DDAMT 

PF,  PMD/EFFW/C,Y,GG  = 386.4  $ 

8. 

LAMX, 

, LAMA/LAMB/- 1 $ 

9. 

GENPART 

PF/RPLAMB , CPLAMB  ,RPPF , CPMP/C , Y , LM0DES/! 

10. 

PARTN 

LAMB ,CPLAMB ,RPLAMB/ , , ,0MEGA/ 1 $ 

11. 

PARAM 

//*GE*/TEST/C,Y,LM0DES/NM0DES  $ 

12. 

C0ND 

DDAM,  TEST  $ 

13. 

PARTN 

pf,,rppf/,pfr,,/i  $ 

14. 

EQUIV 

PFR,PF  $ 

15. 

PARTN 

EFFW, ,RPPF/,EFFWR, ,/l  $ 

16. 

EQUIV 

EFFWR.EFFW  $ 

17. 

PARTN 

MP,CPMP,/„MPR,/1  $ 

18. 

EQUIV 

MPR,MP  $ 

19. 

PARTN 

PHIG,CPMP,/,,PHIGR,/1  $ 

20. 

EQUIV 

PHIGR,PHIG  $ 

21. 

LABEL 

DDAM  $ 

22. 

DESVEL 

EFFW  ,0MEGA/SSDV , ACC , VUG  ,MINAC  ,MIN0W2/C 
C,Y,VEL2/C,Y  ,VEL3/C,Y, VELA/C, Y,VELB/C,Y. 
C , Y , ACC2/C , Y , ACC3/C , Y , ACCA/C , Y , ACCB/C,  Y 

23. 

DDAMAT 

PF.MINAC/PVW/1.  $ 

24. 

DDAMAT 

PF,MIN0W2/PV0W/1.$ 

25. 

DDAMPG 

PHIG .PV0W/UGV/S ,N ,NM0DES/S ,N,NDIR  $ 

26. 

DDAMPG 

MP.PVW/PG/NM0DES/NDIR  $ 

27. 

CASEGEN 

CASECC/CASEDD/C,Y,LM0DES/NDIR/NM0DES  $ 

28. 

EQUIV 

CASEDD.CASECC  $ 

29. 

SDR2 

CAS  ECC,CSTM, MPT, DIT,EQEXIN,SIL,,, BGPDT,, 

30.  SDR3  0UGV3,,0QG3,0EF3,0ES3,/0UGV4,,0QG4,0EF4,0ES4,  $ 

31.  NRLSUM  0ES4,0EF4/NRLSTR,NRLF0R/NM0DES/NDIR/C,Y,  DIRECT  = 123/C, Y.SQRSS  = 0 $ 

32.  0FP  NRLSTR,NRLF0R,,,,//S,N,CARDN0  $ 

33.  C0MBUGV  UGV/UGVADD ,UGVSQR , UGVADC , UGVSQC , UGVNRL/NM0DES/ND IR  $ 

34.  CASEGEN  CASECC/CASEEE/1/NDIR/NM0DES  $ 

35.  SDR2  CASEEE,CSTM,MPT,DIT,EQEXIN,SIL, , ,BGPDT,  ,QG,UGVNRL,EST, ,/,  ,0UGV5, , ,/ 

*ST  ATI CS*/ S , N , N0S0RT2/ - 1 $ 

36.  0FP  0UGV5, , , , ,//S,N,CARDN0  $ 

37.  ENOALTER  $ 
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The  following  notes  on  the  functional  module  executions  are  keyed  to  the  cards  with  the 
corresponding  numbers. 

2.  Computes  direction  cosine  matrix  [V]  in  Equation  2. 

3.  Creates  a diagonal  matrix,  consisting  of  the  diagonal  of  the  modal  mass  matrix,  and 
inverts  it.  The  new  matrix  is  used  in  Equation  4. 

4.  Computes  [M][4>]  for  later  use. 

T 

5.  Computes  [#]  [M][V]  as  described  in  Equation  2. 

6.  Computes  matrix  of  participation  factors  [Pi  (Equation  4). 

a 

7.  Computes  effective  masses  and  weights  in  Equation  6. 

8.  Creates  a matrix  of  the  information  on  the  Real  Eigenvalue  Table  for  later  use  in 
Equation  9. 

9.  Creates  partitioning  vectors  which  will  be  used  to  create  a vector  of  natural  circular 
free  ’ncies  from  a matrix  of  miscellaneous  eigenvalue  results.  Additionally,  if  the 
number  of  modes  to  be  used  in  computing  maximum  responses  is  less  than  the  number 
computed  in  the  normal  modes  analysis,  other  partitioning  vectors  are  created  to  reduce 
the  orders  of  a number  of  matrices. 

10.  Creates  the  vector  of  natural  circular  frequencies. 

11.  Compares  the  number  of  desired  modes  (LM0DES)  and  the  number  of  computed  modes  (NM0DES). 

12.  If  LM0DES  a NM0DES,  skips  to  21. 

13-20.  Reduce  orders  of  several  matrices  from  NM0DES  to  LM0DES. 

22.  Computes  shock  spectrum  design  velocities  and  accelerations  as  given  in  Equations  17 
through  19.  In  addition,  matrices  corresponding  to  Equations  20  and  21  are  created  for 
use  in  Equations  9 and  15,  respectively.  If  Equations  17  through  20  do  not  represent  the 
desired  forms  for  velocities  and  accelerations,  matrix  MINAC  or  MIN0W2  may  be  directly 
specified  on  DMI  bulk  data  cards  and  functional  module  DESVEL  may  be  deleted.  MINAC  and 
MIN0W2  must  be  of  order  1.M0DES  x L;  LM0DES  is  explained  in  Section  1.16.3.3  above,  and  L 
is  the  number  of  desired  directions. 

23.  Creates  the  outer  product  of  Equation  22. 

24.  Creates  the  matrix  of  Equation  23. 

25.  Computes  the  LM0DES  x L matrix  of  direction-dependent  maximum  responses. 

26.  Creates  the  LM0DES  x L static  load  matrix  as  in  Equation  9. 

27.  Generates  a new  Case  Control  Data  Table  which  includes  the  (LM0DES  x L)  subcases. 

29.  Computes  stresses  due  to  each  maximum  response. 

30.  Converts  stresses  in  29.  from  S0RT1  to  S0RT2. 

31.  Computes  the  NRL  sum  or  SQRSS  stresses  and  forces  for  each  requested  element. 

32.  Outputs  the  NRL  sum  or  SQRSS  stresses  and  forces  to  the  printer  and/or  punch,  as 
requested  in  the  Case  Control  Deck. 

33.  Computes  various  combinations  of  the  component  maximum  responses. 

34-36.  Prepare  and  print  file  of  NRL  sum  displacements. 
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1.16.4.2  Case  Control  Deck 

Although  the  usual  selections  may  be  made,  two  requirements  are  imposed: 

1.  No  subcases  are  to  be  specified. 

2.  Stress  and  force  selections  must  request  S0RT2  format. 

This  last  requirement  will  force  all  output  selections;  e.g.,  displacements,  applied  loads,  etc., 
to  be  in  S0RT2  format.  Also,  the  NRL  sum  (or  SQRSS)  stresses  and  forces  will  be  printed  and/or 
punched,  as  requested  in  the  corresponding  STRESS  and  F0RCE  requests. 

1.16.4.3  Bulk  Data  Deck 

The  values  of  a number  of  parameters  special  to  DDAM  must  be  specified.  For  those  parameters 
with  no  default  values  and  for  parameters  for  which  the  default  values  are  to  be  overridden,  PARAM 
bulk  data  cards  will  be  required.  The  parameters  are  as  follows: 

1*  SH0CK  ' The  nonnegative  integer  value  of  this  parameter  is  the  identification  number  of 
the  coordinate  system  which  defines  the  shock  direction.  A non-zero  value  requires 
definition  of  the  system  on  a C0RDij  card.  A zero  value  implies  the  basic  coordinate 
system  with  shock  directions  X,  Y and  Z.  The  default  value  is  zero.  The  value  of  SH0CK 

should,  in  most  cases,  be  the  same  as  the  displacement  coordinate  system  identification 
number  for  the  grid  points. 

2.  DIRECT  - This  parameter  may  have  one  of  the  following  integer  values:  1,  2,  3,  12,  13, 

23  or  123.  The  default  value  is  123.  The  value  of  DIRECT  indicates  which  directions  of 
coordinate  system  SH0CK  are  to  ke  considered.  For  example,  if  DIRECT  = 123,  then  all 

three  directions  will  be  used.  1*  DIRECT  = 13,  only  two  directions  will  be  used,  the 
first  and  the  third. 

3.  GG  - The  real  value  of  this  parameter  is  the  acceleration  due  to  gravity.  The  default 
value  is  386.4. 

4.  LM0DES  - The  integer  value  of  this  parameter  is  the  number  of  lowest  modes  to  be  used  in 
the  static  analyses.  This  number  may  be  less  than  the  number  of  modes  computed  in  the 
normal  modes  analysis.  No  default  value  is  provided  so  the  value  of  this  parameter  must 
be  given  on  a PARAM  bulk  card  or  else  a fatal  message  will  result. 

5.  VEL 1 , VEL2 , VEL3 , VELA , VELB , VELC , ACC1 , ACC2 , ACC3 ,ACCA , ACCB , ACCC , ACCD  - The  real  values  of 
these  parameters  control  the  computation  of  the  shock  spectrum  design  values  for  velocity 
and  acceleration.  These  parameters  are  defined  by  Equations  17  through  19  and  further 
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explained  in  Section  1.16.3.4.  No  default  values  for  any  of  these  parameters  are 
provided,  so  a PARAM  bulk  data  card  for  each  parameter  must  be  included  in  the  Bulk  Data 
Deck. 
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1.17  PIEZOELECTRIC  MODELING 
1*17.1  Introduction 

The  analysis  of  sonar  transducers  requires  accounting  for  the  effects  of  their  piezoelectric 
materials.  The  theory  for  these  materials  couples  structural  displacements  to  electric  potentials. 
This  theory  has  been  incorporated  into  the  finite  element  formulations  of  the  TRAPAX  and  TRIAAX 
elements  in  NASTRAN.  {See  Reference  1 for  details  of  the  implementation.)  These  elements, 
trapezoidal  and  triangular  in  cross-section  respectively,  are  solid,  axisynrnetric  rings  whose 
degrees-of-freedom  are  expanded  into  Fourier  series,  thus  allowing  nonaxisymnetric  loads. 


1.17.2  Theory 

The  constitutive  relations  of  a piezoelectric  material  may  be  written  as 


{*} 


,{D}i 


Ccfc]  [e] 


[e]T  -[eS] 


f{e} 


,{E1 


(1) 


where  {a}  = stress  components  = I a . a , a , a , a a lT 

|_  rr»  zz’  °00>  crz’  ar0’  az0j 

ID}  = components  of  electric  flux  density  = Id  , D D ! T 

3 |_  rr*  zz’  U00J 

{e}  = mechanical  strain  components, 

LE}  = electric  field  components, 

[c  ] - elastic  stiffness  tensor  evaluated  at  constant  electric  field, 

[e]  = piezoelectric  tensor,  and 
£ 

[e  ] = dielectric  tensor  evaluated  at  constant  mechanical  strain. 

The  displacement  vector  of  a point  within  an  element  is  taken  to  be 


(u)  = 


I u 
v 
w 


(2) 


where  u,  v and  w are  the  ring  displacements  in  the  radial,  tangential,  and  axial  directions. 
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respectively,  and  * is  the  electric  potential.  The  latter  degree-of-freed™  is  taken  to  he  the 
fourth  degree-of- freedom  at  each  ring.  Each  of  these  quantities  is  enpanded  into  a Fourier  series 
with  respect  to  the  aximuth  position  e.  The  Fourier  series  for  the  electric  potential  * has  the 

same  form  as  the  Fourier  series  for  radial  displacement  u,  as  given  in  Section  5.11.1  of  the 
Theoretical  Manual. 

The  “stiffness11  matrix  for  the  Nth  harmonic  is 


[KW] 


* f /[B(N)]T 


[cE] 

[e]T 


[B(N)]  rdrdz 


(3) 


where  [B  ] is  the  matrix  of  "strain"-“displacement"  coefficients  for  the  Nth  harmonic. 

Equations  2 and  3 indicate  that  the  matrix  equation  to  be  solved  for  static  analysis  may  be 
partitioned  as  follows: 


V 

{6}  j 

/{F  }\ 
0 \ 

JV 

V. 

U)J 

«y) 

where  { 6 } = 

h-  *i- 

W2 » • • * ) i 

V \l T 

Id)  = 

IV  ••* 

^n|T 

{v  ■ 

vector  of  structural 

forces,  and 

V “ 

vector  of  electrical 

charges. 

Note,  however,  that  the  program  assumes  that  the  electric  potential  4.  is  the  fourth 
degree-of-freedom  of  grid  point  i. 

Both  lumped  and  consistent  mass  matrices  are  available  and  are  of  standard  structural  form; 
i.e.,  the  mass  matrix  does  not  couple  the  structural  and  electrical  unknowns.  The  structural 

damping  matrix  also  is  of  standard  structural  form.  Both  point  charges  and  surface  charges  are 
also  available. 


*•^■3  Input  Data  for  Piezoelectric  Modeling 

Piezoelectric  modeling  requires  some  special  input  data. 


These  include  the  specification  of  a 
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parameter  on  the  NASTRAN  card  as  well  as  the  use  of  one  or  more  of  four  bulk  data  cards  that 
pertain  specifically  to  piezoelectric  modeling.  In  addition,  some  other  bulk  data  cards  are 
treated  differently  when  used  in  piezoelectric  modeling.  The  details  are  discussed  in  the 
following  sections. 

1.17.3.1  NASTRAN  Card 

The  NASTRAN  card  allows  the  user  to  override  various  NASTRAN  system  parameters  by  defining 
specific  words  in  the  /SYSTEM/  C0MM0N  block  (see  Section  2.1).  The  78th  word  of  /SYSTEM/,  that 
is,  SYSTEM  (78),  has  been  set  aside  to  indicate  the  use  of  piezoelectric  materials.  The  default 
value  for  SYSTEM(78)  is  zero,  implying  that  no  piezoelectric  materials  are  allowed.  If  SYSTEM(78) 

= 1,  piezoelectric  materials  are  allowed  and  coupling  occurs  between  the  structural  and  electric 
degrees-of -freedom.  If  SYSTEM(78)  = 2,  piezoelectric  materials  are  allowed,  but  no  coupling  occurs 
and  electrical  effects  are  not  taken  into  account. 

Setting  SYSTEM(78)  to  its  proper  value  is  -important  for  several  reasons: 

1.  If  SYSTEM(78)  = 0,  no  piezoelectric  materials  are  expected,  and  MATPZ1  and  MATPZ2  cards 
(see  Section  1.17.3.2)  will  not  be  searched. 

2.  If  SYSTEM(78)  / 1,  a negative  ring  identification  number  is  not  allowed  on  the  PRESAX 
card  (see  Section  1.17.3.2). 

3.  If  SYSTEM(78)  / 1,  NASTRAN  will  automatically  constrain  degree-of-freedom  4 (the  electric 

potential)  at  each  ring  for  the  zero  harmonic  in  the  AXISYMMETRIC  = C0SINE  case. 

4.  If  SYSTEM( 78)  = 2,  some  time  will  be  saved  in  generating  the  "stiffness"  matrix  compared 

to  the  time  for  the  SYSTEM(78)  = 1 case. 

5.  If  SYSTEM (78)  f 1,  degrees-of-freedom  4,  5 and  6 must  be  removed  from  the  problem  via 
SPCAX  or  RINGAX  cards.  If  SYSTEM(78)  = 1,  only  degrees-of-freedom  5 and  6 must  be 
removed . 

1.17.3.2  Bulk  Data  Deck 

There  are  four  bulk  data  cards  that  pertain  specifically  to  piezoelectric  modeling.  All  these 
cards  define  piezoelectric  material  properties.  These  properties  are  usually  described  by  the 
following  matrices: 
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SE 
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1 o 

0 

0 

SE 

b44 

0 

where  sj,  m 
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0 _ 
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0 

0 ' 
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- 

0 

4, 

0 

(7) 

_ 0 

0 

s 

e33-I 

The  matrices  in  Equation 

1 are 

computed  as  follows: 

rcE]  - 

[SE] 

-1 

(8) 

=r.ri  r_Sn  . . 

te]  = 

Cd]rcE] 

(9) 

Two  of  the  bulk  data  cards,  MATPZ1  and  MATPZ2,  describe  the  piezoelectric  material  properties 
:n  t"° d,fferent  ™Tm  - - - ~ m , thro„5h p:;;; 

IS  more  general  and  allows  the  user  to  enter  the  full  matrices  tcEL  H and  fcs]. 


The  only 


1.17-4  (09/30/83) 


PIEZOELECTRIC  MODELING 


assumption  concerning  these  matrices  is  that  [cE]  and  [eS]  are  synmetric.  CAUTION: 
Piezoelectric  electric  material  properties  are  usually  specified  with  respect  to  a standard  set  of 
material  axes  1,  2,  3.  For  axisymmetric  solids,  direction  1 coincides  with  the  Z-axis  and 
direction  2 coincides  with  the  0-axis.  Polarization  direction  3 may  vary  in  the  R-Z  plane  and,  for 
radial  polarization,  coincides  with  the  R-axis.  When  a user  specifies  properties  on  a MATPZ1  card, 
the  transformation  from  the  1,  2,  3 directions  to  the  R,  Z,  0 directions  is  performed  fay  NASTRAN. 
However,  such  a transformation  is  not  performed  by  NASTRAN  when  the  MATPZ2  card  is  used.  Also,  the 
ordering  of  the  components  of  the  stress  and  strain  vectors  is  somewhat  different  for  conventional 
piezoelectric  specifications  and  for  NASTRAN.  The  difference  is  that  the  ordering  of  the  Z-e  and 
R-Z  shears  is  interchanged.  Once  again,  NASTRAN  performs  the  transformation  for  MATPZ1,  but  not 
for  MATPZ2. 

The  other  two  data  cards,  MTTPZ1  and  MTTPZ2 , allow  the  values  on  the  MATPZ1  and  MATPZ2  cards 
to  be  temperature-dependent.  (However,  the  TRAPAX  and  TRIAAX  elements  have  not  yet  been  modified 
to  handle  the  combination  of  thermal  laods  and  piezoelectric  materials.) 

Point  and  surface  charges  may  be  specified  in  piezoelectric  modeling.  These  charges  are 
analogous  to  structural  point  loads  and  pressures,  respectively,  and  are  entered  into  {F  ) in 

9 

Equation  4.  Since  the  electric  potential  is  associated  with  degree-of-freedom  4,  point  charges  may 
be  applied  to  specific  harmonics  with  M0MAX  bulk  data  cards  or  may  be  specified  by  M0MENT,  M0MENT1, 
or  M0MENT2  cards  applied  to  P0INTAX  points.  In  the  latter  case,  the  direction  of  the  "moment"  must 
ta  about  the  radial  direction,  i.e.,  degree-of-freedom  4.  The  MKS  unit  of  the  point  charge  is 
coulombs. 

The  PRESAX  bulk  data  card  is  used  to  specify  surface  charges.  However,  in  order  to 
distinguish  between  surface  charges  and  structural  pressure  loads  within  the  same  problem,  the 
first-specified  ring  identification  number  on  the  PRESAX  card  (field  4)  must  be  made  negative  if  a 
surface  charge  is  desired.  A negative  ring  identification  number  is,  however,  allowed  only  when 
the  parameter  SYSTEM(78)  is  set  to  I on  the  NASTRAN  card. 

1.17.4  Notes  on  Piezoelectric  Modeling 

The  following  notes  summarize  the  important  points  about  piezoelectric  modeling  and  should 
prove  helpful  to  the  user. 

1.  In  order  to  use  piezoelectric  materials,  SYSTEM(78)  must  be  set  to  1 or  2 on  the  NASTRAN 
card.  (The  default  value  is  0.)  A value  of  1 indicates  electrical -structural  coupling 
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and  a value  of  2 all**  the  use  of  piezoelectric  .aterials,  tot  does  take  ,nt0 
account  any  electrical  effects.  The  ljtter  ^ “ 

comespond^p  to  tto  electric  potential  to  constrained 
2-  The  electric  potent,.,  at  each  ring  „ considered  t„  „e 

togrees-of-freedn.  , 8nd  , a1„aJS  h„e  ^ ^ ^ _ ’J' 
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MATPZ2.  "d  TRIM;<  e1emSntS  ^ ref6renCe  P1ezoelectric  material . cards  MATPZ1  and 

4.  Standard  material  cards  MAT1  anH  Marti 

piezoelectric  toteriaH.  ” -tain 

5-  The  SE  and  d values  on  NATP2,  cards  win  bB  multiplied  by  I0-12  dj  mjm 
- — * c„  is  fixed  in  mrm  as  3,5,  x farad/Lr. 

6.  As  may  be  seen  from  Equation  3,  the  lower  rioht  *• 

negative-definite  This  ' °f  thB  Stiff"ess  “«*  '> 

0"  d0es  n0t  affect  NASTRAN  execution  except  that  grid 
point  singularity  warning  messages  are  issued  for  ,11  , 9 

7.  To  specify  surface  charge  loads,  the  first  ri  •«.  • potentialS- 

/f.  , , . * in®  1(lentificatfon  number  on  the  PRES'X  card 
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electrical  charges  and  structural  pressures  within  a piezcelectric  run  « 
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9‘  ZTTLTzr TM " “ - 4 WTra  - 

potent,;, s : i ‘r  s~ 

— problems  sbon,  Z ZZ  “ da"P’'"S  ~ — 

- — . TO  The  .1^:,:  " “ — 


1.17-6  (09/30/83) 

^7 


PIEZOELECTRIC  MODELING 


10.  Earlier  versions  of  NASTRAN  could  not  handle  stresses  or  forces,  whether  real  or  complex, 
in  axisymmetric  (AXIC)  dynamics  problems.  However,  NASTRAN  can  now  handle  all  such  cases 
for  the  TRAPAX  and  TRIAAX  finite  elements. 

11.  Material  properties  specified  on  MATPZ1  cards  are  transformed  by  NASTRAN  from  the 
standard  1,  2,  3 material  directions  to  the  R,  Z,  0 directions.  Also,  the  transformation 
required  due  to  a switch  in  the  order  of  the  R-Z  and  Z-G  shears  between  conventional 
specifications  and  NASTRAN  is  performed  for  MATPZ1  properties.  However,  material 
properties  on  MATPZ2  cards  are  used  by  NASTRAN  as  they  appear  on  the  card.  Therefore, 
any  required  transformation  must  be  performed  by  the  user. 


1.17-7  (09/30/83) 

O-'li 


2.  NASTRAN  DATA  DECK 


2.0  GENERAL  DESCRIPTION  OP  DATA  DECK 

The  input  deck  begins  with  the  required  resident  operating  system  control  cards.  The  type  and 
number  of  these  cards  will  vary  with  the  installation.  Instructions  for  the  preparation  of  these 
control  cards  should  be  obtained  from  the  programming  staff  at  each  installation. 

The  operating  system  control  cards  are  followed  by  the  NASTRAN  Data  Deck  (see  Figure  1),  which 
is  constructed  in  the  following  order  (depending  on  the  particular  job  requirements): 

2.  The  NASTRAN  Card  (optional) 

2.  The  Executive  Control  Deck  (required) 

3.  The  Substructure  Control  Deck  (required  only  in  substructure  analyses) 

4.  The  Case  Control  Deck  (required) 

5.  The  Bulk  Data  Deck  (required) 

6.  The  INPUT  Module  Data  Card(s)  (required  only  if  the  INPUT  module  is  used) 

The  NASTRAN  card  is  used  to  change  the  default  values  for  certain  operational  parameters,  such 
as  the  buffer  size  and  the  machine  configuration.  The  NASTRAN  card  is  optional,  but,  if  present, 
it  must  be  the  first  card  of  the  NASTRAN  Data  Deck.  It  is  described  in  detail  in  Section  2.1. 

The  Executive  Control  Deck  begins  with  the  NASTRAN  ID  card  and  ends  with  the  CEND  card.  It 
identifies  the  job  and  the  type  of  solution  to  be  performed.  It  also  declares  the  general 
conditions  under  which  the  job  is  to  be  executed,  such  as,  maximum  time  allowed,  type  of  system 
diagnostics  desired,  restart  conditions,  and  whether  or  not  the  job  is  to  be  checkpointed.  If  the 
job  is  to  be  executed  with  a rigid  format,  the  number  of  the  rigid  format  is  declared  along  with 
any  alterations  to  the  rigid  format  that  may  be  desired.  If  Direct  Matrix  Abstraction  is  used,  the 
complete  DMAP  sequence  must  appear  in  the  Executive  Control  Deck.  The  executive  control  cards  and 
examples  of  their  use  are  described  in  Section  2.2. 

The  Substructure  Control  Deck  begins  with  the  SUBSTRUCTURE  card  and  terminates  with  the 
ENDSUBS  card.  It  defines  the  general  attributes  of  the  Automated  Multi-stage  Substructuring 
capability  and  establishes  the  control  of  the  Substructure  Operating  File  (S0F).  The  command  cards 
are  described  in  Section  2.7. 

When  Automated  Multi-stage  Substructuring  is  not  included,  then  the  Case  Control  Deck  begins 
with  the  first  card  following  CEND  and  ends  with  the  BEGIN  BULK  card.  It  defines  the  subcase 
structure  for  the  problem,  makes  selections  from  the  Bulk  Data  Deck,  and  makes  output  requests  for 
printing,  punching  and  plotting.  A general  discussion  of  the  functions  of  the  Case  Control  Deck 
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and  a detailed  description  of  the  cards  used  in  this  deck  are  given  in  Section  2.3.  The  special 
requirements  of  the  Case  Control  Deck  for  each  rigid  format  are  discussed  in  Section  3. 

The  Bulk  Data  Deck  begins  with  the  card  following  BEGIN  BULK  and  ends  with  the  card  preceding 
ENDDATA.  It  contains  all  of  the  details  of  the  structural  model  and  the  conditions  for  the 
solution.  A detailed  description  of  all  of  the  bulk  data  cards  is  given  in  Section  2.4.  The  BEGIN 
BULK  and  ENDDATA  cards  must  be  present  even  though  no  new  bulk  data  is  being  introduced  into  the 
problem  or  all  of  the  bulk  data  is  coming  from  an  alternate  source,  such  as  User‘s  Master  File  or 
user  generated  input.  The  format  of  the  BEGIN  BULK  card  is  free  field.  The  ENDDATA  card  must 
begin  in  column  I or  2.  Generally  speaking,  only  one  structural  model  can  be  defined  in  the  Bulk 
Data  Deck.  However,  some  of  the  bulk  data,  such  as  cards  associated  with  loading  conditions, 
constraints,  direct  input  matrices,  transfer  functions  and  thermal  fields  may  exist  in  multiple 
sets.  All  types  of  data  that  are  available  in  multiple  sets  are  discussed  in  Section  2.3.1.  Only 


sets  selected  in  the  Case  Control  Deck  will  be  used  in  any  particular  solution. 

If  the  INPUT  module  is  employed,  one  or  two  additional  data  cards  are  required  following  the 
ENDDATA  card.  For  specific  cases,  see  Section  2.6. 

Comment  cards  may  be  inserted  in  any  of  the  parts  of  the  NASTRAN  Data  Deck.  These  cards  are 
identified  by  a $ in  column  one.  Columns  2-72  may  contain  any  desired  text. 
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2.1  THE  NASTRAN  CARD 

Many  of  the  important  operational  parameters  used  in  NASTRAN,  such  as  the  buffer  size  and  the 
machine  configuration,  are  contained  in  the  /SYSTEM/  C0MM0N  block.  These  and  other  operational 
parameters  are  initially  assigned  values  by  the  program.  However,  the  program  does  provide  a means 
by  which  the  default  values  initially  set  for  some  of  these  operational  parameters  can  be  redefined 
by  the  user  at  execution  time.  The  card  that  provides  this  capability  is  called  the  NASTRAN  card. 

The  NASTRAN  card  is  optional,  but,  if  used,  it  must  be  the  first  card  of  the  NASTRAN  data 

deck,  that  is,  it  must  precede  the  Executive  Control  Deck.  The  NASTRAN  card  is  a free-field  card 

(similar  to  the  cards  in  the  Executive  and  Case  Control  Decks).  The  format  of  the  card  is  as 
follows: 


NASTRAN  keyword j = value,  keywordg  = value 

The  list  of  applicable  and  acceptable  keywords  is  as  follows: 


1. 


2. 


BANDTCRI  - Manipulates  the  77^  word  in  /SYSTEM/ 
criterion  for-evaluation  in  the  BANDIT  operations, 
are  shown  below.  (See  Reference  1 for  the  definiti 


This  parameter  specifies  the 
Acceptable  values  and  their  meanings 
ons  of  the  terms  used  here.) 


BANDTCRI  value 


1 (default) 

2 

3 

4 


Criterion  for  evaluation 
(characteristic  of  matrix  selected 
for  reduction) 

RMS  (root  mean  square)  wavefront 

Bandwidth 

Profile 

Maximum  wavefront 


US’S  i^XissCxVi  'fpfi  jsiles  ?«» 

BANDIT  computations.  ™ 06  exc,uded  (BANDTDEP-1)  from  consideration  in  the 


S'-sanL.M  sszfk,. 

BANDTMPC  - Manipulates  the  77th  word  in  /SYSTEM/.  This  parameter  indicates  whether 


2.1-1  (09/30/83) 

7-rf 


PRECEDING  PAGE  BLANK  NOT  FILMED' 


NASTRAN  DATA  DECK 


( ; il5V:.  VTV'l*  3 
C:;  : T-ALi'r/ 


multipoint  constraints  (MPCs)  and/or  rigid  elements  are  to  be  considered  in  the  BANDIT 
computations.  Acceptable  values  and  their  meanings  are  shown  below. 

BANDTMPC  value  Meaning 

0 (default)  Do  not  consider  MPCs  or  rigid  elements 

in  the  BANDIT  computations. 

1 Consider  only  rigid  elements  in  the  BANDIT 

computations. 

2 Consider  both  MPCs  and  rigid  elements  in 

the  BANDIT  computations. 

As  noted  in  Reference  1,  it  should  emphasized  be  here  that  only  in  rare  cases  would  it 
make  sense  to  let  BANDIT  process  MPCs  and  rigid  elements.  The  main  reasons  for  this  are 
that  the  BANDIT  computations  do  not  consider  individual  degrees  of  freedom  and,  in 
addition,  cannot  distinguish  one  MPC  set  from  another. 

6.  BANDTMTH  - Manipulates  the  77^  word  in  /SYSTEM/.  This  parameter  specifies  the  method 

to  be  used  by  the  BANDIT  operations  for  the  resequencing  of  grid  points.  (See  Reference  I 
for  details  of  these  methods.)  Acceptable  values  and  their  meanings  are  shown  below. 

BANDTMTH  value  Method(s)  to  be  used  in  the  BANDIT  operations 

1 Cuthi 11 -McKee  method 

2 (default)  Cuthi 11 -McKee  method  and 

Gibbs-Poole-Stockmeyer  method 

3 Gibbs-Poole-Stockmeyer  method 

7.  BANDTPCII  - Manipulates  the  77tfl  word  in  /SYSTEM/.  This  parameter  specifies  the  punching 
of  the  SEQGP  cards  generated  by  the  BANDIT  procedure.  Acceptable  values  and  their 
meanings  are  given  below. 

BANDTPCH  value  Meaning 

0 (default)  Do  not  punch  the  SEQGP  cards  generated 

by  8ANDIT  and  let  the  NASTRAN  job 
continue  normally. 


1 Punch  out  the  SEQGP  cards  generated 

by  BANDIT  and  terminate  the  NASTRAN  job. 

8.  BANDTRUN  - Manipulates  the  77^  word  in  /SYSTEM/.  This  parameter  specifies  the 

conditions  under  which  the  BANDIT  operations  in  NASTRAN  are  to  be  performed.  A value  of  0 
(the  default)  indicates  that  the  BANDIT  computations  are  to  be  performed  if  there  are  no 
input  data  errors  and  the  user  has  not  already  included  one  or  more  SEQGP  cards  in  the 
Bulk  Data  Deck.  A value  of  1 specifies  that  the  BANDIT  operations  are  to  be  performed  if 
there  are  no  input  data  errors  and  new  SEQGP  cards  are  to  be  generated  unconditionally  to 
replace  any  old  SEQGP  cards  that  may  have  been  initially  included  in  the  user  input. 


9.  BUFFSIZE  - Changes  the  first  word  in  /SYSTEM/.  This  word  defines  the  number  of  words  in  a 
GIN0  (general  purpose  input/output  routines  used  in  NASTRAN)  buffer.  The  default  values 
are  as  follows: 


Machine 


GIN0  Buffer  Size  (words) 


CDC  1042 
IBM  1826 
UNI  VAC  1795 
DEC  VAX  1408 
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10. 


In  2wed+Va1u?  2V  Particular  installation  may  be  different  from  the  default  value. 
In  any  event,  related  runs  such  as  restarts  and  User's  Master  File  (UMF)  runs  must  use 
the  same  BUFFSIZE  for  all  parts  of  the  run. 


BULKDATA  - Changes  the  77th  word  in  /SYSTEM/, 
is  to  run  normally  (BUlKDATA=0,  the  default) 
Preface  (or  Link  1)  operations  (BULKDATA/O). 


This  parameter  specifies  whether  NASTRAN 
or  if  NASTRAN  is  to  terminate  after  the 


Important  note  about  the  BANDIT.  BANDTxxx  and  BULKDATA  Parameters 

Note  that  the  BANDIT  parameter,  the  BANDTxxx  parameters  {as  a group)  and  the  BULKDATA 
parameter  all  correspond  to  the  same  word  (the  77th  word)  in  the  /SYSTEM/  C0MM0N  block.  Hence, 
these  parameters  are  mutually  exclusive.  That  is,  the  user  can  specify  either  the  BANDIT 
parameter,  any  one  or  more  of  the  BANDTxxx  parameters  or  the  BULKDATA  parameter,  but  he  cannot 
specify  more  than  one  of  these  three  parameters. 


11.  C0NFIG  - Changes  the  28  word  in  /SYSTEM/.  For  a given  machine  type  {which  is 
automatically  determined  by  NASTRAN),  this  word  defines  the  model  number  of  the 
configuration  Tor  use  in  the  timing  equations  for  matrix  operations.  Currently,  entries 
exist  for  the  following  configurations: 


12. 


Machine  C0NFIG  Model  No. 


CDC  6000  (no  default;  see  6 6400/6500 

discussion  below)  16  6600 

CDC  CYBER  170  (no  default;  see  0 175 

discussion  below)  12  174 

14  173 

15  176 

IBM  360  0 (default)  91,95 

4 65 

5 75 

6 85 

7 195 

IBM  370  (no  default)  3 3033 

9 155 

10  165 

11  148 

12  158 

13  168 

UNIVAC  1100  0 (default)  1110 

14  1108 

DEC  VAX  0 (default)  11/780 


It  is  important  to  indicate  the  proper  configuration  on  the  NASTRAN  card;  otherwise,  all 
“5r!x  decisio"s  w'H  ^ incorrect.  If  the  model  number  is  the  default, 
the  C0NFIG  keyword  is  not  needed  on  the  NASTRAN  card.  (On  the  CDC  version,  if  the  CONFIG 

hv^NASTRAN  °+  2he  ' MSTRAN  card,  the  model  number  is  automatically  determined 

by  NASTRAN  by  means  of  certain  timing  tests.) 


DRUM  - Changes  the  34th  word  in  /SYSTEM/.  This  word  defines 
dynamic  assigns  on  the  UNIVAC  version.  The  default  is  DRUM  = 


the  drum  allocation  of 
1.  This  causes  dynamic 
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assigns  for  all  units  not  assigned  by  the  user  to  be  of  the  following  form: 

@ASG,T  XX , FI 7//P0S/3O . 


This  assign  card  allows  a maximum  of  1,920  tracks,  or  approximately  3,500,000  words  for 
each  tile.  The  F17  refers  to  a mass  storage  device.  P0S  requests  that  64  contiguous 
!naCkLb?  assi9ned  at  once.  The  value  30  causes  the  run  to  be  terminated  if  more  than 
30  x 64  tracks  of  data  are  written  on  any  one  file. 


The  drum  allocation  of  dynamic  assigns  can  be  changed  from  P0S  (positions)  to  TRK 
by  setting  DRUM  = 2.  This  results  in  files  being  assigned  in  the  following  form: 


(tracks) 


@ASG,T  XX.F17//TRK/1920. 


TRK  requests  that  64  sectors  (28  words/sector)  be  assigned  at  one  time. 

FRES  - Establishes  the  specified  NASTRAN  files  as  executive  files.  The  files  that  may  be 

specified  are  P00L,  NPTP,  0PTP,  UMF , NUMF,  PLT2,  INPT,  INP1,  INP2 ,INP9.  Multiple 

Mdrn\nam?!  must  be  sPecified  by  enclosing  them  in  parantheses,  such  as  FILES  = (UMF, 

NPTP'-  an  executive  file  is  assigned  to  tape  rather  than  disk,  then  it  need  not  be 
specified  with  the  FILES  parameter.  The  FILES  parameter,  if  used,  must  be  the  last 
keyword  on  the  NASTRAN  card.  


HIC0RE  - Changes  the  31st  word  in  /SYSTEM/.  This  word  defines  the  amount  of  core  (in 
decimal  words)  available  to  the  user  on  the  UNIVAC  1100  series  machines.  The  default  is 
65K  decimal  words.  The  ability  to  increase  this  value  may  be  installation  limited. 

MAXFILES  - Changes  the  29^  word  in  /SYSTEM/.  This  word  defines  the  maximum  number  of 
files  to  be  placed  in  C0MM0N  /XFIAT/  by  subroutine  GNFIAT.  The  default  value  is  35. 

MAX0PEN  - Changes  the  30  word  in  /SYSTEM/.  This  word  defines  the  maximum  number  of 
files  that  may  be  open  at  any  one  time  in  the  program.  The  default  value  is  16. 

M0DC0M(I)  - Changes  the  (56  + I)th  word  (1  s I < g)  in  /SYSTEM/.  Defines  one  of  the 
words  in  a nine-word  array.  Currently,  only  M0DC0M(1)  is  supported.  If  M0DC0M(1)  = 1, 
diagnostic  statistics  from  subroutine  SDC0MP  are  printed.  The  default  is  M0DC0M(1)  = 0 
resulting  in  no  diagnostic  prints  from  SDC0MP. 

NLINES  - Changes  the  9th  word  in  /SYSTEM/.  This  word  defines  the  number  of  data  lines 
per  printed  page.  The  smallest  acceptable  value  is  10.  The  default  value  is  42  for  the 
CDC  and  IBM  versions,  50  for  the  DEC  VAX  version  and  55  for  the  UNIVAC  version. 
Alternatively,  the  number  of  data  lines  per  printed  page  can  also  be  defined  by  means  of 
the  LINE  card  in  the  Case  Control  Deck  (see  Section  2.3). 

STST  - Changes  the  70tb  word  in  /SYSTEM/.  This  word  defines  the  singularity  tolerance 
for  use  in  the  EMA  module.  The  default  value  is  0.01,  The  singularities  remaininq  are 
written  onto  the  GPST  data  block  output  from  EMA. 

SYSTEM(J)  - Changes  the  Jth  word  (lsjs  100)  in  /SYSTEM/.  This  is  the  general  form  of 
defining  any  word  in  /SYSTEM/.  Note,  for  instance,  that  BUFFSIZE  and  SYSTEM(l)  are 
equivalent  and  C0NFIG  and  SYSTEM(28)  are  equivalent.  The  contents  of  /SYSTEM/  are 
described  fully  in  Section  2.4. 1.8  of  the  Programmer's  Manual. 

TITLE0PT  - Defines  the  option  for  obtaining  the  title  page  in  the  NASTRAN  output.  The 
values  of  this  keyword  and  their  meaning  are  as  follows: 


TITLE0PT  Meaning 

<0  Print  a short  title  page. 

0 Do  not  print  any  title  page. 

1 Print  one  copy  of  the  full  title  page. 
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Print  two  copies  of  the  full  title  page. 


Print  a one-line  comment  (which  can  be  modified 
by  the  user  by  updating  subroutine  TTLPGE) 
followed  by  the  short  title  items  on  the  same  page. 

Read  another  card  immediately  following  the  NASTRAN 
card,  print  its  contents  on  one  line  and  follow  it 
by  the  short  title  items  on  the  same  page. 


>4 


Do  not  print  any  title  page  (same  as  TITLE0PT  = 0) 


Examples 

Following  are  some  examples  of  the  use  of  the  NASTRAN  card. 
Example  1 


NASTRAN  BUFFSIZE  = 900,  SYSTEM(2)  = 3,  C0NFIG  = 3 

The  above  card  changes  the  1st,  2nd  and  28^  words  of  /SYSTEM/  SYSTfmI?!  - i 

system  output  unit  from  6 (default)  to  3.  /msilm/.  SYSTEH(2}  - 3 changes  the 

Example  2 


NASTRAN  SYSTEM(4)  = 4,  NLINES  = 40 


The  above  card  changes  the  4^  and  and  9^  words  of  /SYSTEM/  EVETFHfai  - a 

r StT  “n,t  fr0"  5 (defau,t)  4- 


Example  3 


NASTRAN  TITLE0PT  = -1,  FILES  = (UMF,  NPTP) 

files?6  ab°Ve  requests  a short  t1tle  Pa9e  and  establishes  the  UMF  and  NPTP  files  as  executive 
Example  4 

NASTRAN  SYSTEM( 14)  = 30000,  SYSTEM(79)  = 16384 

Example  5 

NASTRAN  BANDTPCH  = 1,  BANDTRUN  = 1 

RflNnTThnrSH,^Card/^UeStu  the  punchin9  of  the  new  SEQGP  cards  unconditionally  generated  bv  the 
BANDIT  procedure  and  the  subsequent  termination  of  the  NASTRAN  job.  generated  py  the 

Example  6 


-&r 


NASTRAN  BANDIT  = -1 


The  above  card  requests  the  unconditional  skipping  of  the  BANDIT  operations. 
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2.2  EXECUTIVE  CONTROL  DECK 
2.2.1  Control  Selection 

The  format  of  the  Executive  control  cards  is  free  field.  The  name  of  the  operation  (e.g., 
CHKPNT)  is  separated  from  the  operand  by  one  or  more  blanks.  The  fields  in  the  operand  are  sepa- 
rated by  commas,  and  may  be  up  to  8 integers  or  alphanumeric  as  indicated  in  the  control  card 
descriptions.  The  first  character  of  an  alphanumeric  field  must  be  alphabetic  followed  by  up  to 
7 additional  alphanumeric  characters.  Blank  characters  may  he  placed  adjacent  to  separating 
commas  if  desired.  The  individual  cards  are  described  in  Section  2.3.3  and  examples  follow  in 
Section  2.2.2. 

The  following  Executive  Control  cards  are  mandatory: 

1.  APP  - selects  a Rigid  Format  approach  or  a user  provided  Direct  Matrix  Abstraction 
Program  (DMAP). 

2.  CEND  - defines  the  end  of  the  Executive  Control  deck. 

3.  ID  - defines  the  beginning  of  the  Executive  Control  deck. 

4.  TIME  - defines  the  maximum  time  in  minutes  allotted  to  the  execution  of  the  NASTRAN 

program. 

The  following  Executive  Control  cards  are  required  under  certain  circumstances: 

1.  BEGINS  - defines  the  beginning  of  user  provided  DMAP  statements. 

2.  ENDS  - defines  the  end  of  user  provided  DMAP  statements. 

3.  ENDALTER  - defines  the  end  of  user  provided  changes  to  a Rigid  Format. 

4.  RESTART  - defines  the  beginning  of  a restart  dictionary. 

5.  S0L^  - selects  the  solution  number  of  a Rigid  Format. 

6.  UMF  - selects  a data  deck  from  a User  Master  File. 

7.  UMFEDIT  - controls  execution  as  a UMF  editor. 

The  following  Executive  Control  cards  are  optional: 

1*  ALTER  defines  the  Rigid  Format  statement(s)  at  which  the  user  makes  alterations. 

2.  CHKPNT  - requests  the  execution  to  be  checkpointed. 

3.  DIAG  - requests  diagnostic  output  to  be  provided  or  operations  to  be  effected. 

4.  NUMF  - requests  a User  Master  File  to  be  created. 

5.  $_  - defines  a non-executable  comment. 
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2.2.2  Executive  Control  Deck  Examples 


1.  Cold  start,  no  checkpoint,  rigid  format,  diagnostic  output. 

ID  MYNAME,  BRIDGE23 

APP  DISPLACEMENT 

S0L  2,0 

TIME  5 

DIAG  1,2 

CEND 


2.  Cold  start,  checkpoint,  rigid  format. 

ID  PERS0NZZ,  SPACECFT 

CHKPNT  YES 

APP  DISPLACEMENT 

S0L  1 ,3 

TIME  15 

CEND 


3. 


Restart,  no  checkpoint,  rigid  format.  The  restart  di  ionary  indicated  by  the  brace  is 
automatically  punched  on  previous  run  in  which  the  CHKPNT  option  was  selected  by  the  user 


, ID  J0ESHM0E,  PR0JECTX 

RESTART  PERS0NZZ,  SPACECFT,  05/13/67,  18936, 
1>  XVPS,  FLAGS=0,  REEL=1 , FILE=6 

2,  REENTER  AT  DMAP  SEQUENCE  NUMBER  7 

3,  GPL,  FLAGS=0,  REEL=1 , FILE=7 


END  0F  CHECKP0INT  DICTI0NARY 


APP  DISPLACEMENT 

S0L  3,3 

TIME  10 

CEND 


4. 


Cold  start,  no  checkpoint,  DMAP.  User-written  DMAP  program  is  indicated  by  braces. 


ID 

APP 

BEGIN  $ 


IAM007,  TRY IT 
DMAP 


{DMAP  statements  go  here} 
END  $ 

TIME  8 

CEND 


5. 


Restart,  checkpoint,  altered  rigid  format,  diagnostic  output. 
ID  BEAM,  FIXED 

(RESTART  BEAM,  FREE,  05/09/68,  77400, 

1,  XVPS,  FLAGS=0,  REEL=1 , FILE=6 
2,  REENTER  AT  DMAP  SEQUENCE  NUMBER  7 
3,  GPL,  FLAGS=0,  REEL=1 , FILE=7 


J END  0F  CHECKP0INT  DICTI0NARY 
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CHKPNT 

YES 

DIAG 

2,4 

APP 

DISPLACEMENT 

S0L 

3,3 

TIME 

15 

ALTER 

20  $ 

MATPRN 

KGGX,,, ,//  $ 

TABPT 

ENDALTER 

CEND 

GPST, ,, ,//  $ 

2.2.3  Executive  Control  Card  Descriptions 

The  format  of  the  Executive  Control  cards  is  free-field.  In  presenting  general  formats  for 
each  card  embodying  all  options,  the  following  conventions  are  used: 

1.  Upper-case  letters  and  parentheses  must  be  punched  as  shown. 

2.  Lower-case  letters  indicate  that  a substitution  must  be  made. 

3.  Braces  { } indicate  that  a choice  of  contents  is  mandatory. 

4.  Brackets  [ ] contain  an  option  that  may  be  omitted  or  included  by  the  user. 

5.  Underlined  options  or  values  are  the  default  values. 

6.  Physical  card  consists  of  information  punched  in  columns  1 thru  72  of  a card.  Host 
Executive  Control  cards  are  limited  to  a single  physical  card. 

7.  Loqical  card  may  have  more  than  72  columns  with  the  use  of  continuation  cards.  A 
continuation  card  is  honored  by  ending  the  preceeding  card  with  a comma. 


VOT 
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Executive  Control  Card  ALTER  - DMAP  Sequence  Alteration  Request 

Description;  Requests  Direct  Matrix  Abstraction  Program  (DMAP)  sequence  for  a Rigid  Format  to  be 
changed  by  additions,  deletions,  or  substitutions. 

Format  and  Exampl  e ( s ) : 

ALTER  |K1  [,K2]f  $ 

ALTER  22  $ 

ALTER  5,5  $ 

ALTER  38,45  $ 

Option  Meaning 

K1  and  K2  First  and  last  DMAP  instruction  statement  numbers  of  series  to  be  deleted 

and  replaced  with  any  following  'MAP  instructions. 

K1  only  Input  following  DMAP  instructions  after  statement  number  Kl. 

Rem a Hts : 1.  ALTER  statement  numbers  must  be  in  increasing  order. 

2.  For  a list  of  the  Rigid  Format  DMAP  sequences,  see  Section  3. 

3.  See  Section  3.1.5  for  the  manner  in  which  ALTERs  are  handled  in  restarts. 
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Executive  Control  Card  APP  - Rigid  Format  or  DMAP  Declaration 


D§||n£ti^p ^elects  a Rigid  Format  approach  or  a user  provided  Direct  Matrix  Abstraction 


Format  and  Example(s): 


APP 


{DISPLACEMENT 
DISPLACEMENT,  SUBS] 
HEAT 
AER0 
DMAP 

DMAP,  SUBS 
APP  HEAT 
APP  DMAP 


Option 

DISPLACEMENT 
DISPLACEMENT,  SUBS 

HEAT 

AER0 

DMAP 

DMAP,  SUBS 


Meaning 

Indicates  one  of  the  Displacement  Approach  rigid  formats. 

Indicates  Automated  Multi-stage  Substructuring  with  one  of  the  Displacement 
Approach  rigid  formats. 

Indicates  one  of  the  Heat  Transfer  Approach  rigid  formats. 

Indicates  one  of  the  Aeroelastic  Approach  rigid  formats. 

Indicates  Direct  Matrix  Abstraction  Program  (DMAP)  Approach. 

Indicates  Direct  Matrix  Abstraction  Program  (DMAP)  Approach  which  includes 
Automated  Multi-stage  Substructuring  modules. 


Remarks : 1.  This  card  is  mandatory. 
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Executive  Control  Card  BEGIN  - DMAP  Sequence  Initiation 

Description:  Defines  the  beginning  of  a Direct  Matrix  Abstraction  Program  (DMAP)  sequence. 

Format  and  Example(s): 

BEGIN  $ 

BEGIN  0PTI0NAL  NAME  0F  DMAP  SEQUENCE  $ 


Remarks,:  1.  This  card  is  required  at  the  beginning  of  a DMAP  sequence.  It  must  be  the  first 

card.  The  statement  is  included  at  the  beginning  of  the  DMAP  sequence  defining 
a Rigid  Format.  The  user  must  provide  the  card  as  part  of  a user  supplied  DMAP 
sequence  when  using  the  DMAP  approach. 

2.  This  statement,  like  all  DMAP  statements,  is  terminated  with  the  $ character 
delimiter. 

3.  This  statement  is  a non-executable  instruction  for  the  DMAP  compiler.  (See 
Section  5.7  for  an  alternate  Module  XDMAP.) 

4.  For  specific  instructions  related  to  DMAP  useage,  see  Section  5.2. 
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A 

f-  ‘J  Executive  Control  Card  CEND  - Executive  Control  Deck  Terminator 

l Description;  Defines  the  end  of  the  Executive  Control  deck. 

■j  Format  and  Exaroplefsl: 

CEND 

! — ™rkS:  '■  ™s  card  1s  “”<lstory  and  Bust  be  last  in  the  Executive  Control  Deck 


( 
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Executive  Control  Card  CHKPflT  - Checkpoint  File  Request 

Requests  data  b,ocks  to  be  written  to  a checkpoint  file  for  a ,ater  restart. 


Format  and  Example^); 

CHKPNT  j»“! 

CHKPNT  YES 


Remarks : 


by  the  use/via^operating  2',l't  filB  "“st  is  available 

2'  execution!^  dKk  <s  punched  for  use  In  a later  restart 
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Executive  Control  Card  PI AG  - Diagnostic  Output  and  Operation  Request 

eTOLST"  addni0nal  t»  be  printed  opt  or  requests  executive  operations 

Format  and  Example(s) : 

DIAG  {n} 

DIAG  14 
DIAG  8,11,13 


Option 


Meaning 


Integer  to  choose  type  of  diagnostic  (see  Remarks) 


Remarks:  1.  One  or  more  diagnostics  may  be  chosen  from  the  fallowing  table: 


n. 

1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 

17 


Diagnostic 

Dump  memory  when  fatal  message  is  generated. 

Print  File  Allocation  Table  (FIAT)  following  each  call  to  the  File  Allocator. 
Pool  housekeeper^6  °ata  P°Dl  Dl  ct’ionaf'y  following  each  call  to  the  Data 

Print  the  Operation  Sequence  Control  Array  (0SCAR).  See  also  Remark  3. 

Print  BEGIN  time  on-line  for  each  functional  module. 

Print  END  time  on-line  for  each  functional  module. 

methods' ,"9etlValUe  extraction  diagnostics  for  real  and  complex  determinant 

Print  matrix  and  table  data  block  trailers  as  they  are  generated. 

Suppress  echo  of  checkpoint  dictionary. 

Use  alternate  nonlinear  loading  in  TRD.  (Replace  {N„+1}  by  3-  {Nn+1  + Nn  + N » 
Print  all  active  row  and  column  possibilities  for  decomposition  algorithms, 
methods igenvalue  extraction  diagnostics  for  complex  inverse  power  or  PEER 


Print  open  core  length. 

Selnal sJeR25Jkse3Uallde5!,,at  **  COmp11ed  (NASTRAN  S0URCE  PR0GRAM  C0MPILATI0N) . 


Trace  GIN0  0PEN/CL0SE  operations. 

Trace  real  inverse  power  eigenvalue  extraction  operations  or  eiqensolution 
diagnostics  for  FEER  tridiagonal ization.  eigensoiunon 

Punch  the  DMAP  sequence  that  is  compiled.  See  also  Remark  3. 
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18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 


f«  SmcIrtUp'p  Sf0"5  (#PP  HEflT)  "r  P*»'  point  ID  conversions 
Print  data  for  MPYAD  method  selection. 

subroutines)^9  pr1ntout  (for  NASTRAN  programmers  who  include  CALL  BUG  in  their 
Print  GP2  set  definition. 

Print  GP4  degree  of  freedom  definition. 

Print  the  DMAP  alters  generated  during  Automated  Multi-state  Substructuring. 
Punch  the  DMAP  alters  generated  during  Automated  Multi-stage  Substructuring. 

sere  "st,"s  °f  tha  *p  pro9r“ that  is  s=e 

Not  used. 

Input  File  Processor  (IFP)  table  dump. 

£CRemarkF4?TRAN  C°de  f°r  the  link  sPeci‘fication  table  (subroutine  XLNKDD) . 

Process  link  specification  table  update  deck.  See  Remark  4. 

Punch  F0RTRAN  alters  to  the  XSEMi  decks  (i  set  via  DIAG  1-15).  See  Remark  4. 

Print  link  specification  table  and  module  properties  list  data.  See  Remark  4. 

Print  a list  of  degrees  of  freedom  including  fluid  point  definitions  For  earh 
degree  of  freedom,  the  sets  to  which  it  belongs  are  identified. 

5$^  F°- of 

2'  5'X  3SS|S.,a4,^t“  by  “S,n9  "U,t1p,e  1nte9ers  separated  "y  com,  or 
3-  section  5-7  f°r  — <* 

SuE  28  through  3l“'3  °f  the  Pr0S™*«'‘,s  Manual  for  tho  description  and  use  of 


DIAG  14  is  automatically  turned  on  when  DIAG  25  is  requested. 
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Executive  Control  Card  END  - DMAP  Sequence  Terminator 

Description:  Defines  the  end  of  a Direct  Matrix  Abstraction  Program  (DMAP)  sequence. 

Format  and  Example(s): 

ENDS 


Remarks:  1.  This  card  is  required  at  the  end  of  a DMAP  sequence.  It  must  be  the  last  card. 

The  statement  is  included  at  the  end  of  the  DMAP  sequence  defining  a Rigid  Format. 
The  user  must  provide  the  card  as  part  of  a user  supplied  DMAP  sequence  when  using 
the  DMAP  approach, 

2.  This  statement,  like  all  DMAP  statements,  is  terminated  with  the  $ character  de- 
limiter. 

3.  For  specific  instructions  related  to  DMAP  useage,  see  Section  5.2. 

4.  The  END  $ statement  cannot  be  altered  into  a Rigid  Format  at  intermediate  steps. 

To  schedule  an  early  termination,  use  either  the  EXIT  $ statement  or  the 

JUMP,  FINIS  $ statement. 
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Executive  Control  Card  EN PALTER  - Rigid  Format  DMAP  Alter  Terminator 

Frog ram^ (' DMAP ) °se q u ence ^ ^ °f  3 US6r  SUpplied  alter  to  a Rl'9id  Foni,a1:  Direct  Matrix  Abstraction 

Format  and  Examole(s) : 

ENDALTER 


— -arks:  This  card  is  squired  when  an  alter  to  a Rigid  Format  DMAP  sequence  is  supplied. 

2.  The  card  is  required  only  once  but  must  be  the  last  card  for  all  alters. 

3.  For  specific  instructions  related  to  DMAP  useage,  see  Section  5.2. 
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Executive  Control  Card  ID  - Job  Identification 


Description:  Provides  an  alphanumeric  identification  of  the  job  and  establishes  the  beginning  of 
the  Executive  Control  deck. 


Format  and  Example(s): 

ID  {A1.A2} 

ID  A1 234557, B7654321 

Option  Meaning 

A1  Any  alphanumeric  field  chosen  by  the  user  for  identification. 

A2  Any  alphanumeric  field  chosen  by  the  user  for  identification. 


Remarks : 1.  This  card  is  mandatory  and  must  be  first  in  the  Executive  Control  deck. 

2.  The  ID  used  during  a checkpoint  is  automatically  written  to  the  checkpoint  file 
and  is  placed  on  the  restart  card. 

3.  The  first  character  of  each  field  must  be  alphabetic  and  may  be  followed  by  up 
to  seven  alphanumeric  characters. 
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Executive  Control  Card  NUMF  - New  User  Master  File  Declaration 

.Description:  Defines  a bulk  data  deck  to  be  placed  on  a User  Master  File. 

Format  and  Exairolefs): 

NUMF  {tid,  pidf 
NUMF  20012,6 
NUMF  150,0 

Meaning 

User’ sPMaster^Fi  1 ef  identificat1on  numbei"  ^signed  during  the  creation  of  a 
aSUser?sCMlsterPFill?'n  identification  "umbei"  assigned  during  the  creation  of 

1.  This  card  is  required  when  the  UMF  Editor  is  in  the  write  mode. 

2.  For  specific  instructions  related  to  the  UMF,  see  Section  2.5. 


Option 

tid 

pid 

Remarks : 
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Executive  Control  Card  RESTART  - Restart  Dictionary  Initiator 


Description:  Defines  the  beginning  of  a restart  dictionary  deck  when  reading  data  blocks  from  the 
previously  checkpointed  file. 


Format  and  Example(s): 

RESTART  |A1  ,AZ,K1/KZ/K3,K4,} 

RESTART  A1 234567, B7654321 , 03/01/76, 32400, 


Option 
A1,  A2 
K1/K2/K3 
K4 


Meaning 

Fields  taken  from  ID  card  of  previously  checkpointed  problem. 
Month/Day/Year  that  Problem  Tape  was  generated. 

Number  of  seconds  after  midnight  at  which  XCSA  begins  execution. 


Remarks : 1.  The  complete  restart  dictionary  consists  of  this  card  followed  by  one  card  for  each 

file  checkpointed.  The  restart  dictionary  is  automatically  punched  when  operating 
in  the  checkpoint  mode.  All  subsequent  cards  are  continuations  of  this  logical 
card.  The  entire  dictionary  deck  is  required  for  a restart. 

2.  Each  continuation  card  begins  with  a sequence  number.  There  are  two  types  of 
continuation  cards  which  are  required  and  one  that  is  not. 

Basic  continuation  card: 

f{0,DATABL0CK,FLAG=Y,REEL=Z,FILE=W 

where:  N0  is  the  sequence  number  of  the  card.  The  entire  dictionary  must  be  in 

sequence  by  this  number. 

DATABL0CK  is  the  name  of  the  data  block  referenced  by  this  card. 

FLAG=Y  defines  the  status  of  the  data  block  where  Y = 0 is  the  normal  case  and 
Y = 4 implies  this  data  block  is  equivalenced  to  another  data  block.  In  this 
case  (FLAG=4)  the  file  number  points  to  a previous  data  block  which  is  the 
"actual"  copy  of  the  data. 

REEL=Z  specifies  the  reel  number  as  the  Problem  Tape  can  be  a multi-reel  tape. 

Z = 1 is  the  normal  case. 

FILE=W  specifies  the  G1N0  (internal)  file  number  of  the  data  block  on  the  Problem 
Tape.  A zero  value  indicates  the  data  block  is  purged.  For  example: 

1 , GPL,FLAGS=0,REEL=1 ,FILE=7  says  data  block  GPL  occupies  file  7 of  reel  1. 

2, KGG,FLAG5=4,REEL=1 ,FILE=20  says  KGG  is  equivalenced  to  the  data  block 
which  occupies  file  20.  (Note  that  FLAGS=4  cards  usually  occur  in  at 
least  pairs  as  the  equivalenced  operation  is  at  least  binary). 

3, USETD,FLAGS=0,REEL=1 ,FILE=0  implies  USETD  is  purged. 
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Reentry  point  card: 

N0, REENTER  AT  DMAP  SEQUENCE  NUMBER  N 


where:  N0  i s the  sequence  number  of  the  card. 


N is  the  sequence  number  associated  with  the  DMAP  instruction  at  whirh  an 

dl«“L™eC;tr.n,„Tliehrt.e,Mi  there  ere)  sererll  "Stry 

dictionary,  but  only  the  last  such  card  is  operative.  (See  Sections  3.1.3 


unmodified  restart  will 
cards  in  a restart 
and  3.1.4.) 


End  of  dictionary  card: 

$ END  0F  CHECKP0INT  DICTI0NARY 


Sn^ce?  Nffi'WgJTdb^  need1  suc^a*1  card°  °f  dictionary  far  user 

failures  (operator  interval™,  ™-mTm 


3'  JSntfoTcSll'  checkp"intsd  ff,e  “st  "=“«  >**i’al>la  h»  the  user  »ia  pperatiug  syste. 

4.  A restart  card  of  the  form 

RESTART  A1,A2,  0/0/0,  0 

irSrahwwCfucSssfflnt1iSle  BUFRI?r?,SreateJ  °"  5 prT““S  re,“M  »f  “™» 

Sertinn  ? ifnc^  „„  hl^st»  the  BUFFSIZE  (the  number  of  words  in  a GIN0  buffer*  see 

S3  ^ SAAkSS 

See  Sections  3.1.3,  3.1.4  and  3.1.5  for  a detailed  discussion  of  restarts. 


5, 


6. 
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Executive  Control  Card  S0L  - Solution  Number  Selection 

Description:  Selects  the  solution  number  which  defines  the  Rigid  Format. 

Format  and  Example(s): 

»|»K'  [42]| 

S0L  5 
S0L  1,6 
S0L  1,6,7, 8, 9 
S0L  STEADY  STATE 


Option  Meaning 

K1  Solution  number  of  Rigid  Format  (see  Remarks  below  and  Section  3). 

K2  Subset  numbers  for  solution  Kl,  default  value  = 0. 

A Name  of  Rigid  Format  {see  Remarks  below). 


Remarks:  1.  When  a Direct  Matrix  Abstraction  Program  (DMAP)  is  not  used,  the  solution  is  manda- 

tory. The  subset  associated  with  a solution  is  optional. 

2.  For  Displacement  Approach  Rigid  Formats,  the  integer  value  for  Kl  or  the  alphabetic 
characters  for  A must  be  selected  from  the  following  table: 

Kl  A 

1 STATICS 

2 INERTIA  RELIEF 

3 M0DES  or  N0RMAL  M0DES  or  REAL  EIGENVALUES 

4 DIFFERENTIAL  STIFFNESS 

5 BUCKLING 

6 PIECEWISE  LINEAR 

7 DIRECT  C0MPLEX  EIGENVALUES 

8 DIRECT  FREQUENCY  RESP0NSE 

9 DIRECT  TRANSIENT  RESP0NSE 

10  M0DAL  C0MPLEX  EIGENVALUES 

11  M0DAL  FREQUENCY  RESP0NSE 

12  M0DAL  TRANSIENT  RESP0NSE 

13  N0RMAL  M0DES  ANALYSIS  WITH  DIFFERENTIAL  STIFFNESS 

14  STATICS  CYCLIC  SYMMETRY 

15  M0DES  CYCLIC  SYMMETRY 

3.  For  Heat  Approach  Rigid  Formats,  the  integer  value  for  Kl  or  the  alphabetic  char- 
acters for  A must  be  selected  from  the  following  table: 

KL  A 

1 STATICS 

3 STEADY  STATE 

9 TRANSIENT 
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for  A mustPbe°selected^fro^  for  K1  or  the  alphabetic  characters 


•?  M0OAL  FLUTTER  ANALYSIS 

1 1 H0OAL  AER0ELASTIC  RESP0NSE 

— Subset  Numbers 

},  Delete  loop  control. 

?e15t?  mDde  acceleration  method  of  data  recovery 
(modal  transient  and  modal  frequency  response 1 
3 Combine  subsets  1 and  2.  response;. 

execution  ^r^tura1  a"d  aerodynamic  data  without 
execution  of  the  aeroelastic  problem. 

onlY  the  aerodynamic  data  without  execution 
of  the  aeroelastic  problem. 

“ Not  used. 

a ne]ei:e  at™cture  plotting  and  X-Y  plotting, 

o Delete  Grid  Point  Weight  Generator.  a 

Delete  fully  stressed  design  (static  analysis). 

Multiple  subsets  may  be  selected  by  using  multiple  integers  separated  by  comnas. 


executive  control  deck 


Executive  Control  Card  TIME  - Maximum  Execution  Time  Declaration 


.^soijption:  Establishes  the  maximum  time  in  minutes  allotted  to  the  execution  of  the  NASTRAN 
program. 

Format  and  Example  (si: 

TIME  |nf 
TIME  5 
TIME  60 

Op.t.iPJi.  Meaning 

n Integer  number  of  minutes  for  execution. 

Remarks : 1.  This  card  is  mandatory. 

2.  The  time  allotted  via  this  card  should  be  less  than  the  time  allotted  the  entire 
execution  via  operating  system  declaration. 
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Executive  Control  Card  UMF  - User  Master  File  Selection 
Description:  Selects  a bulk  data  deck  stored  on  a User  Master  File. 

Format  and  Example(s): 

UMF  jtid,  pid| 

UMF  20012,6 
UMF  150,0 

Opt^011  Meaning 

tld  Previously  assigned  tape  identification  number  to  access  a Bulk  Data  Deck 

when  using  a User's  Master  File. 

Pid  Previously  assigned  problem  identification  number  to  access  a Bulk  Data  Deck 

when  using  a User's  Master  File. 

Remarks:  1.  This  card  is  required  when  the  UMF  Editor  is  in  the  read  mode. 

2.  For  specific  instructions  related  to  the  UMF,  see  Section  2.5. 
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Executive  Control  Card  UMFEDIT  - User  Master  File  Editor  Selection 

Description:  Selects  the  UMF  Editor  and  limits  execution  to  the  Preface  only. 

Format  and  Examnle(s): 

UMFEDIT 

Remarks:  1.  This  card  is  required  to  utilize  the  UMF  Editor  in  a read  or  write  mode. 

2.  Selection  of  the  UMF  Editor  automatically  limits  execution  to  the  Preface  only, 
i.e.,  no  computations  may  be  performed  when  the  Editor  is  used. 

3.  For  specific  instructions  related  to  the  UMF,  see  Section  2.5. 


( 
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2.3  CASE  CONTROL  DECK 


2.3.1  Data  Selection 


The  Csse  Control  cards  that  are  used  for  selecting  items  from  the  Bulk  Data  Deck  are  listed 
belo„  in  functional  groups.  * detailed  description  of  each  card  is  given  In  Section  2.3.4.  The 
first  four  characters  of  the  mnemonic  are  sufficient  if  unique. 

The  following  Case  Control  cards  are  associated  with  the  selection  of  applied  loads  for  both 
static  and  dynamic  analysis: 

1.  DEF0RM  - selects  element  deformation  set. 

2.  pyiAD  - selects  dynamic  loading  condition. 

3.  DSCMFQCIENT  - selects  loading  factor  for  normal  modes  with  differential  stiffness. 

4.  LJ3AD  - selects  static  structural  loading  condition  or  heat  power  and/or  flux. 

5.  MNLINEAR  - selects  nonlinear  loading  condition  for  transient  response. 

6.  PLC0EFFICIENT  - selects  loading  increments  for  piecewise  linear  analysis. 

The  following  case  control  cards  are  used  for  the  selection  of  constraints: 

the^xi s tence"of Pf  1 u i d^harmoni csTfor^hydrael asti c pSE?^'  S°lid  elementS 

2'  Boundary^ temperature  f°r  StrUCtural  ^P^ement  or  heat  transfer 

3'  fiF  boSnJSStSe?aft;S!e"P°fnt  constraints  f°r  structural  displacements  or  heat  trans- 

The  following  case  control  cards  are  used  for  the  selection  of  direct  input  matrices: 

1.  B2PP-  selects  direct  input  structural  damping  or  thermal  capacitance  matrices. 

2-  Jg£P  - selects  direct  input  structural  stiffness  or  thermal  conductance  matrices. 

3.  M2PP  - selects  direct  input  mass  matrices. 

4.  TFL  - selects  transfer  functions. 

The  following  case  control  cards  specify  the  conditions  for  dynamic  analyses: 

1.  CME1H0D  - selects  the  conditions  for  complex  eigenvalue  extraction. 

2*  Sr1  ' S67eCtS  the  freqUenci‘es  ■»  used  for  frequency  and  random  response  calcula- 

3.  IC  - selects  the  initial  conditions  for  direct  transient  response. 

4.  HETH0D  - selects  the  conditions  for  real  eigenvalue  analysis. 

5.  RANDOM  - selects  the  power  spectral  density  functions  to  be  used  in  random  analysis. 
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6.  SOWING  - selects  table  to  be  used  for  determination  of  modal  damping. 

7.  TSTEP  - selects  time  steps  to  be  used  for  integration  in  transient  response  problems. 

8.  FMETH0D  - selects  method  to  be  used  in  aeroelastic  flutter  analysis. 

9.  GUST  - selects  aerodynamic  gust  loading  in  aeroelastic  response  analysis. 

The  following  case  control  cards  are  associated  with  the  use  of  thermal  fields: 

1.  - selects  thermal  field  to  be  used  for  determining  equivalent  static 


2. 


Ia»o^TUn^HAT^IflL^  " se7ec*s  thermal  field  to  be  used  for  determining  structural 
iterations!*°PertieS  °r  a"  estinia1:e  of  the  temperature  distribution  for  heat  transfer 


3. 


TEMPERATURE  - selects  thermal 
material  properties. 


field  for  determining  both  equivalent  static  loads  and 


2.3.2  Output  Selection 


Printer  output  requests  may  be  grouped  in  packets  following  0UTPUT  cards  or  the  individual 
requests  may  be  placed  anywhere  in  the  Case  Control  Deck  ahead  of  any  structure  plotter  or  curve 
plotter  requests.  Plotter  requests  are  described  in  Section  4.  The  Case  Control  cards  that  are 

used  for  output  selection  are  listed  below  in  functional  groups.  A detailed  description  of  each 
card  is  given  in  Section  2.3.4. 

the  following  cards  are  associated  with  output  control,  titling  and  bulk  data  echoes: 

1.  TITLE  - defines  a text  to  be  printed  on  first  line  of  each  page  of  output. 

2.  SUB_TITLE  - defines  a text  to  be  printed  on  second  line  of  each  page  of  output. 

3.  LABEL  - defines  a text  to  be  printed  on  third  line  of  each  page  of  output. 

4.  LINE  - sets  the  number  of  data  lines  per  printed  page,  default  is  50  for  11 -inch  paper. 

5.  MAXLINES  - sets  the  maximum  number  of  output  lines,  default  is  20,000. 

6.  ECH0  - selects  echo  options  for  Bulk  Data  Deck,  default  is  a sorted  bulk  data  echo. 
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The  following  cards  are  used  in  connection  with  some  of  the  specific  output  requests  for 
calculated  quantities: 


1i  ^UgS£efines  11sts  of  po1nt  nurnbers>  elements  numbers,  or  frequencies  for  use  in  output 

2-  ^FREQUENCY  - selects  a set  of  frequencies  to  be  used  for  output  requests  in  frequency 
and  aeroelastic  response  problems  (default  is  all  frequencies)  or  flutter  velocities. 

3.  1STEP  - selects  a set  of  time  steps  to  be  used  for  output  requests  in  transient  response 


A.  gTIME  - selects  a set  of  times  to  be  used  for  output  requests  in  transient  analysis 
problems  (default  is  all  times). 
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The  following  cards  are  used  to  make  output  requests  for  the  calculated  response  of  com- 
ponents in  the  S0LUTI0N  set  (components  in  the  direct  or  modal  formulation  of  the  general  K 
system)  for  dynamics  problems: 

1.  SACCELERATI0N  - requests  the  acceleration  of  the  independent  components  for  a selected 
set  of  points  or  modal  coordinates. 

2.  SDI5PLACEMENT  - requests  the  displacements  of  the  independent  components  for  a selected 
set  of  points  or  modal  coordinates  or  the  temperatures  of  the  independent  components  for 
a selected  set  of  points  in  heat  transfer. 

3.  SVEL0CITY  - requests  the  velocities  of  the  independent  components  for  a selected  set  of 
points  or  modal  coordinates  or  the  change  in  temperature  with  respect  to  time  of  the 
independent  components  for  a selected  set  of  points  in  heat  transfer. 

4.  NLL0AD  - requests  the  nonlinear  loads  for  a selected  set  of  physical  points  (grid  points 

and  extra  points  introduced  for  dynamic  analysis)  in  transient  response  problems. 

The  following  cards  are  used  to  make  output  requests  for  stresses  and  forces,  as  well  as  the 

calculated  response  of  degrees  of  freedom  used  in  the  model: 

1.  F0RCE  or  ELF0RCE  - requests  the  forces  in  a set  of  structural  elements  or  the  temperature 

gradients  and  fluxes  in  a set  of  structural  or  heat  elements  in  heat  transfer. 

2.  STRESS  or  EL5TRESS  - requests  the  stresses  in  a set  of  structural  elements  or  the  veloc- 

ity components  in  a fluid  element  in  acoustic  cavity  analysis. 

3.  SPCF0RCES  - requests  the  single-point  forces  of  constraint  at  a set  of  points  or  the  ther- 
mal power  transmitted  to  a selected  set  of  points  in  heat  transfer. 

4.  0L0AD  - selects  a set  of  applied  loads  for  output. 

5.  ACCELERATION.  - requests  the  accelerations  for  a selected  set  of  PHYSICAL  points  (grid, 

scalar  and  fluid  points  plus  extra  points  introduced  for  dynamic  analysis). 

6.  DISPLACEMENT  - requests  the  displacements  for  a selected  set  of  PHYSICAL  points  or  the 

temperatures  for  a selected  set  of  PHYSICAL  points  in  heat  transfer  or  the  pressures 
for  a selected  set  of  PHYSICAL  points  in  hydroelasticity. 

7.  VEL0CITY  - requests  the  velocities  for  a selected  set  of  PHYSICAL  points  or  the  change  in 
temperatures  with  respect  to  time  for  a selected  set  of  PHYSICAL  points  in  heat  transfer. 

8.  HARM0NICS  - controls  the  number  of  harmonics  that  will  be  output  for  requests  associated 
with  the  conical  shell,  axisymnetric  solids  and  hydroelastic  problems. 

9.  ESE  - requests  structural  element  strain  energies  in  Rigid  Format  1. 

10.  GPF0RCE  - requests  grid  point  force  balance  due  to  element  forces,  forces  of  single  point 
constraint,  and  applied  loads  in  Rigid  Format  1. 

11.  THERMAL--  requests  temperatures  for  a set  of  PHYSICAL  points  in  heat  transfer. 

12.  PRESSURE  - requests  pressures  for  a set  of  PHYSICAL  points  in  hydroelasticity. 

13.  VECT0R  - requests  displacements  for  a selected  set  of  PHYSICAL  points. 

14.  MPCF0RCES  - requests  multipoint  forces  of  constraint  at  a set  of  points  in  Rigid  Formats 
1,  2,  3,  14,  and  Ifi. 
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15.  NCHECK  - requests  significant  digits  to  indicate  numerical  accuracy  of  element  stress 
and  force  computations. 

16.  AER0F0RCE  - requests  frequency  dependent  aerodynamic  laods  on  interconnection  points  in 
aeroelastic  response  analysis. 

17.  STRAIN  - requests  the  strai ns/curvatures  in  a set  of  structural  elements  (applicable 
to  TRIA1,  TRIA2,  QUAD1 , and  QUAD2  only). 

2.3.3  Subcase  Definition 

In  general,  a separate  subcase  is  defined  for  each  loading  condition.  In  statics  problems 
separate  subcases  are  also  defined  for  each  set  of  constraints.  In  complex  eigenvalue  analysis 
and  frequency  response  separate  subcases  are  defined  for  each  unique  set  of  direct  input  matrices. 
Subcases  may  be  used  in  connection  with  output  requests,  such  as  in  requesting  different  output 
for  each  mode  in  a real  eigenvalue  problem. 

The  Case  Control  Deck  is  structured  so  that  a minimum  amount  of  repetition  is  required.  Only 
one  level  of  subcase  definition  is  necessary.  All  items  placed  above  the  subcase  level  (ahead  of 
the  first  subcase)  will  be  used  for  all  following  subcases,  unless  overridden  within  the  individual 
subcase. 

In  statics  problems,  subcases  may  be  combined  through  the  use  of  the  SUBC0M  feature.  Indi- 
vidual loads  may  be  defined  in  separate  subcases  and  then  combined  by  the  SUBC0M.  If  the  loads 
are  mechanical,  the  responses  are  combined  as  shown  in  example  2,  which  follows.  If  a thermal 
load  is  involved,  the  responses  due  to  mechanical  and  thermal  loads  may  be  recovered  as  shown  in 
example  1.  By  redefining  the  thermal  load(s)  at  the  SUBC0M  level,  stresses  and  forces  may  be 
recovered. 
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In  static  problems,  provision  has  been  made  for  the  combination  of  the  results  of  several 
subcases.  This  is  convenient  for  studying  various  combinations  of  individual  loading  conditions 
and  for  the  superposition  of  solutions  for  symmetrical  and  anti  symmetrical  boundaries. 

Typical  examples  of  subcase  definition  are  given  following  a brief  description  of  the  cards 
used  in  subcase  definitions. 


The  following  case  control  cards  are  associated  with  subcase  definition: 


1. 


2. 


3. 


4. 


5. 


6. 


7. 


8. 


SUBCASE  - defines  the  beginning  of  a subcase  that  is  terminated  by  the  next  subcase 
delimi ters  encountered. 

SUBC0M  - defines  a combination  of  two  or  more  immediately  preceding  subcases  in 
statics  problems.  Output  requests  above  the  subcase  level  are  used. 

SUBSEQ  - must  appear  in  a subcase  defined  by  SUBC0M  to  give  tna  coefficients  fo.  making 
tfiennear  combination  of  the  preceding  subcases. 

SYM  - defines  a subcase  in  statics  problems  for  which  only  output  requests  within  the 
subcase  will  be  honored.  Primarily  for  use  with  symmetry  problems  where  the  individual 
parts  of  the  solution  may  not  be  of  interest. 

SYMC0M  - defines  a combination  of  two  or  more  immediately  preceding  SYM  subcases  in 
static  problems.  Output  requests  above  the  subcase  level  are  used. 

SYMSEQ  - may  appear  in  a subcase  defined  by  SYMC0M  to  give  the  coefficient  for  making 
the  linear  combination  of  the  preceeding  SYM  subcases.  A default  value  of  1.0  is  used 
if  no  SYMSEQ  card  appears. 


REPCASE  - defines  a subcase  in  statics  problems  that  is  used  to  make  additional  output 
requests  for  the  previous  real  subcase.  This  card  is  required  because  multiple  output 
requests  for  the  same  item  are  not  permitted  in  the  same  subcase.  Output  requests  above 
the  subcase  level  are  still  used. 


M0DES  - controls  the  output  for  a given  subcase  as  specified  by  the  number  of  modes, 
otherwise  all  modes  will  be  used. 


The  following  examples  of  Case  Control  Decks  indicate  typical  ways  of  defining  subcases: 
1.  Static  analysis  with  multiple  loads. 

0UTPUT 

DISPLACEMENT  = ALL 
MPC  = 3 

SUBCASE  1 
SPC  = 2 

TEMPERATURE (L0AD)  = 101 
L0AD  = 11 
SUBCASE  2 
SPC  = 2 
DEF0RM  = 52 
L0AD  = 12 
SUBCASE  3 
SPC  = 4 
L0AD  = 12 
SUBCASE  4 
MPC  = 4 
SPC  = 4 
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;rr  ~ ••  - — ... . — 

by  MPC  = 4 In  the  laet  ...  subcases  and  will  be  overridden 

h " ’aSt  !Ut““-  5,"“  th»  a-  the  same  for  subcases  , and  2 ,nd  the 

• cases  are  centimes,  the  static  solotions  *„  he  perked  simultaneous,,.  „ b a , 
thermal  load  101  and  external  n ■ a.  7 UDCase  1, 

mation  loads  subcase  , , 1 7 T ^ "*“•  “ " **  «*»>  - 

displacements  of  grid  points.  ' ’Md"'S  ^ fr°" 

2.  Linear  combination  of  subcases. 

SPC  = 2 
OUTPUT 

SET  1 = 1 THRU  10,20,30 
DISPLACEMENT  = ALL 
STRESS  = 1 
SUBCASE  1 
LOAD  =101 
0L0AD  = ALL 
SUBCASE  2 
L0AD  = 201 
0L0AD  = ALL 
SUBC0M  51 

SUBSEQ  = 1.0,1  0 
SUBC0M  52 

SUBSEQ  = 2. 5, 1,5 

Two  static  loading  conditions  are  defined  in  subcases  1 and  2.  SdBcm  5,  def, 

cases  1 and  2.  SUB CI3M  52  defines  a linear  c h-  *•  5 Su”  °f  S“b' 

times  subcase  2 The  d'  1 combination  consisting  of  2.5  ti.es  subcase  1 plus  , .5 

2.  The  displacements  at  all  grid  points  and  the  stresses  for  «,  , 

in  SET  wil,  be  printed  for  al,  four  subcases.  addition  the  * 

1»d  vectors  wil,  be  printed  for  subcases  1 and  2.  ' “*  = 


3. 


Statics  problem  with  one  plane  of  symmetry. 


0UTPUT 

tel  l = l’11  >21  >31, 51 

SpfACEME^  I0’  101  THRU  1,0 

ELF0RCE  = 2 
SYM  1 

SPC  = n 
L0AD  = 21 
0L0AD  = ALL 
SYM  2 

SPC  = 12 
L0AD  = 22 
SYMC0M  3 . 

SYMC0M  4 . 

SYMSEQ  1.0, -1.0 


Two  SYM  subcases  are  defined  in  subcases  1 and  2 SYMC0M  , „ *• 

MC0M  „ defines  the  sum  and  SYMC0M  4 the 
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difference  of  the  t„e  s»  subcases.  The  nonxero  ccponents  of  the  static  ,„ad  be  printed 
for  subcase  1 and  no  output  is  requested  for  subcase  2.  The  displacements  for  the  grid  point 
numbers  in  set  1 and  the  forces  for  elements  in  set  2 win  be  printed  for  subcases  3 and  4. 

4.  Use  of  REPCASE  in  statics  problems. 

fU  l = LTHRU  10 ’ 101  THR"  HO,  201  THRU  210 
SET  3 - Vl  twdii  itn’  t21  ™RLI  l30’  221  THRU  230 
SET  subcase™0  40 1 131  THRU  140,  231  THRU  240 

L0AD  =10 
SPC  = n 

DISPLACEMENT  = ALL 
SPCF0RCE  = 1 
ELF0RCE  = 1 
REPCASE  2 

ELF0RCE  = 2 
REPCASE  3 

ELF0RCE  = 3 


This  example  defines  one  subcase  for  solution  and  two  subcases  for  output  control.  The  displace- 
ments at  all  grid  points  and  the  nonzero  components  of  the  single-point  forces  of  constraint 
along  with  forces  for  the  elements  in  SET  1 will  be  printed  for  SUBCASE  1.  The  forces  for  ele- 
ments in  SET  2 will  be  printed  for  REPCASE  2 and  the  forces  for  elements  in  SET  3 will  be  printed 


for  REPCASE  3. 

5.  Use  of  M0DES  in  eigenvalue  problems 


METH0D  = 2 
SPC  = 10 
SUBCASE  1 

DISPLACEMENT  = ALf 
STRESS  = ALL 
M0DES  = 2 
SUBCASE  3 

DISPLACEMENT  = ALL 

In  this  example  tbe  displacements  at  all  grid  points  will  be  printed  for  all  modes.  The  stresses 
m all  elements  will  be  printed  for  the  first  two  modes. 


2,3,4  Case  Control  Card  Descriptions 

The  format  of  the  Case  Control  cards  is  free-field.  In  presenting  general  formats  for  each 
card  embodying  all  options,  the  following  conventions  are  used: 

te-case  letters  and  parentheses  must  be  punched  as  shown. 

2.  Lower-case  letters  indicate  that  a substitution  must  be  made. 

3.  graces  { } indicate  that  a choice  of  contents  is  mandatory. 
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4.  Brackets  [ ] contain  an  option  that  may  be  omitted  or  included  by  the  user. 

5.  Underlined  options  or  values  are  the  default  values. 

6.  Physical  card  consists  of  information  punched  in  columns  1 thru  72  of  a card.  Most 
case  control  cards  are  limited  to  a single  physical  card. 

7.  Logical  card  may  have  more  than  72  columns  with  the  use  of  continuation  cards.  A 
continuation  card  is  honored  by  ending  the  preceding  card  with  a comma. 

The  structure  plotter  output  request  packet  and  the  x-y  output  request  packet,  while  part  of 
the  Case  Control  Deck,  are  treated  separately  in  Sections  4.2  and  4.3,  respectively. 
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Case  Control  Data  Card  - ACCELERATION  - Acceleration  Output  Request. 


Description:  Requests  form  and  type  of  acceleration  vector  output. 


Format  and  Examolefs) : 


ACCELERATION 


fSgRTl  PRINT  REAL  \ 
WT2’  PUNCH  *IMAG 
\ PHASE/ 


I ALL 

n 

. N0NE 


ACCELERATION  = 5 
ACCELERATI0N(S0RT2,  PHASE)  = ALL 
ACCELERATION (S0RT1 , PRINT,  PUNCH,  PHASE)  = 17 


Option 

S0RT1 

S0RT2 

PRINT 

PUNCH 


Meaning 

Output  will  be  presented  as  a tabular  listing  of  grid  points  for  each  load, 
frequency,  eigenvalue,  or  time,  depending  on  the  rigid  format.  S0RT1  is  not 
available  in  Transient  problems  (where  the  default  is  S0RT2). 

Output  will  be  presented  as  a tabular  listing  of  frequency  or  time  for  each  grid 
point.  S0RT2  is  available  only  in  Transient  and  Frequency  Response  problems. 

The  printer  will  be  the  output  media. 

The  card  punch  will  be  the  output  media. 


REAL  or  Requests  real  and  imaginary  output  on  Frequency  Response  problems. 

IMAG 


PHASE  Requests  magnitude  and  phase  (0.0°  < phase  < 360.0°)  on  Frequency  Response 

problems . 

ALL  Accelerations  for  all  points  will  be  output. 

n Set  identification  of  a previously  appearing  SET  card.  Only  accelerations  of 

points  whose  identification  numbers  appear  on  this  SET  card  will  be  output 
(Integer  > 0). 

N0NE  Accelerations  for  no  points  will  be  output. 


Remarks : 1.  Both  PRINT  and  PUNCH  may  be  requested. 

2.  A;i  output  request  for  ALL  in  Transient  and  Frequency  response  problems  generally 
produces  large  amounts  of  printout.  An  alternative  to  this  would  be  to  define  a 
SET  of  interest. 

3.  Acceleration  output  is  only  available  for  Transient  and  Frequency  Response  problems. 

4.  In  a frequency  Response  problem  any  request  for  S0RT2  output  causes  all  output  to 
be  S0RT2. 

5.  ACCELERATION  = N0NE  allows  overriding  an  overall  output  request. 
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Case  Control  Data  Card  AER0F  - Aerodynamic  Force  Output  Request 
~CriptlQn:  Requests  the  aerodynamic  loads  on  the  interconnection  points. 


Format  and  Examplefs): 
AER0F  = n 
AER0F  = ALL 
AER0F  = 5 


Option 

n 

ALL 

Remarks: 


Meaning 

l“po?nErTeJi™°SadfwilfrbeiSu!pJtaPPear1ng  SET  Card-  0n,y  Mrody"“<' 

Aerodynamic  forces  on  all  points  will  be  output. 

'•  a02UsrC),'dePende,,t  f0rc“  ^ bs  ™'uest<!d  response  or  r„„do» 


2.  The  point  identification  numbers  are  the  box  or  body  element  IDs. 

3.  The  dimensions  of  the  output  are  force  (or  moment)  per  unit  dynamic  pressure 
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Case  Control  Data  Card  AXISVMMETRIC  - Boundary  Conditions  or  Hydroelastic  Harmonics. 


Description:  Selects  boundary  conditions  for  problems  containing  CC0NEAX,  CTRAPAX  or  CTRIAAX 
elements  or  specifies  the  existence  o^'  fluid  harmonics  for  hydroelastic  problems. 


Format  and  Example! s) : 

(SINE  ) 

AXISYMMETRIC  = < C{3SINE> 

(FLUID  ) 

AXISYMMETRIC  = C0SINE 

Option  Meaning 

SINE  Sine  boundary  conditions  will  be  used. 

C0SINE  Cosine  boundary  conditions  will  be  used. 

FLUID  Existence  of  fluid  harmonics. 


Remarks:  1.  This  card  is  required  for  problems  containing  the  elements  named  above. 


2.  If  this  card  is  used  for  hydroelastic  problems,  at  least  one  harmonic  must  be 
specified  on  the  AXIF  card. 

3.  See  Section  1.3.6  of  User's  Manual  for  a discussion  of  the  conical  shell  problem. 

4.  See  Section  1.3.7  of  User's  Manual  for  a discussion  of  the  axisyntnetric  solid  problem. 

5.  See  Section  1.7.1  of  User's  Manual  for  a discussion  of  the  hydroelastic  formulation. 

6.  The  sine  boundary  condition  will  constrain  components  1,  3 and  5 at  every  ring  for 

the  zero  harmonic. 

7.  The  cosine  boundary  condition  will  constrain  components  2,  4 and  6 at  every  ring  for 
the  zero  harmonic. 


8.  SPC  and  MPC  case  control  cards  may  also  be  used  to  effect  additional  constraints. 
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Case  Control  Data  Card  B2PP  - Direct  Input  Damping  Matrix  Selection. 
Description:  Selects  a direct  input  damping  matrix. 


Remarks : 1.  B2PP  is  used  only  in  dynamics  problems. 

2.  ,DMIG  and  DMIAX  matrices  will  not  be  used  unless  selected. 
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Case  Control  Data  Card  CMETH0D  - Complex  Eigenvalue  Extraction  Method  Selection. 
Description:  Selects  complex  eigenvalue  extraction  data  to  be  used  by  module  CEAD. 

Format  and  Example (s): 

CMETH0D  = n 
CMETH0D  = 77 


Opti on 


Meani ng 

Set  identification  of  EIGC  (and  EIGP)  card  (Integer  > 0). 


Remarks : Eigenvalue  extraction  data  must  be  selected  when  extracting  complex  eigenvalues 

using  Functional  Module  CEAD. 
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Case  Control  Data  Card  DEF0RM  - Element  Defomation  Static  Load. 

~CnPti°r!:  Sel6CtS  the  Element  Defonnati°"  Set  to  be  applied  to  the  structural  model. 


Format  and  Example^  1; 

DEF0RH  = n 
DEF0RM  = 27 


Opti on 


Meaning 


Set  identification  of  DEF0RM  cards  (Integer  > 0). 


!miL>  ’•  °mi”  Mk  da‘a  C"rdS  ®"«*  selected  .n  the  Case  Centre,  „«* 

2-  ™lstatiCS-  "»«•  differential  stiffness,  and 

element3^  formation  ^DEFpRMJ^andbconstralned^displacenient^  loads 

4'  numbers. tf*ema^  "nd  defon"aM“”  '««=  sheeld  ha,e  „„,,ee  identification 
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DISPLACEMENT  - Displacement  Output  Request. 


Description;  Requests  form  and  type  of  displacement  vector  output. 


Format  and  Example  (s): 


DISPLACEMENT 


(. 


S0RT1  PRINT  REAL 
l S0RT2’  PUNCH’  IMG 
\ PHASE , 


DISPLACEMENT  = 5 


DISPLACEMENT (REAL)  = ALL 
DISPLACEMENT (S0RT2 , PUNCH,  REAL)  = ALL 


Opti  on 
S0RT1 


S0TJ2 


PRINT 

PUNCH 

REAL  or 
IMAG 

PHASE 

ALL 

N0NE 

n 


Meani nq 

Output  will  be  presented  as  a tabular  listing  of  grid  points  for  each  load, 
frequency,  eigenvalue,  or  time,  depending  on  the  rigid  format.  S0RT1  is  not 
available  in  Transient  problems  (where  the  default  is  S0RT2). 

Output  will  be  presented  as  a tabular  listing  of  load,  frequency,  or  time  for 
each  grid  point.  S0RT2  Is  available  only  in  Static  Analysis,  Transient  and 
Frequency  Response  problems. 

The  printer  will  be  the  output  media. 

The  card  punch  will  be  the  output  media. 

Requests  real  and  imaginary  output  on  Complex  Eigenvalue  or  Frequency  Response 
problems. 

Requests  magnitude  and  phase  (0.0°  < phase  < 360.0°)  on  Complex  Eigenvalue  or 
Frequency  Response  problems. 

Displacements  for  all  points  will  be  output. 

Displacements  for  no  points  will  be  Gutput. 

Set  identification  of  previously  appearing  SET  card.  Only  displacements  of 
points  whose  identification  numbers  appear  on  this  SET  card  will  be  output 
(Integer  > 0). 


Remarks : 1.  Both  PRINT  AND  PUNCH  may  be  requested. 

2.  An  output  request  for  ALL  in  Transient  and  Frequency  response  problems  generally 
produces  large  amounts  of  printout.  An  alternative  to  this  would  be  to  define  a 
SET  of  interest. 


3.  In  Static  Analysis  or  Frequency  Response  problems,  any  request  for  S0RT2  causes 
all  output  to  be  S0RT2. 

4.  VECT0R,  PRESSURE  and  THERMAL  are  alternate  forms  and  are  entirely  equivalent  to 
DISPLACEMENT. 

5.  DISPLACEMENT  = N0NE  allows  overriding  an  overall  output  request. 
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Case  Control  Data  Card  DL0AD  - Dynamic  Load  Set  Selection. 

Descri ption:  Selects  the  dynamic  load  to  be  applied  in  a Transient  or  Frequency  Response  problem. 


Format  and  Example(s): 

DL0AD  = n 
DL0AD  = 73 

Option  Meaning 

n Set  identification  of  a DL0AD , RL0AD1 , RL0AD2 , TL0AD1 , or  TL0AD2  card 

(Integer  > 0). 

Remarks : 1.  The  above  loads  will  not  be  used  by  NASTRAN  unless  selected  in  Case  Control. 

2.  RL0AD1  and  RL0AD2  may  only  be  selected  in  a Frequency  Response  problem. 

3.  TL0AD1  and  TL0AD2  may  only  be  selected  in  a Transient  Response  problem. 

4.  Either  RL0AD  or  TL0AD  (but  not  both)  may  be  selected  in  an  Aeroelastic  Response 

problem.  If  RL0AD  is  selected,  a Frequency  Response  is  calculated.  If  TL0AD  is 

selected,  then  Transient  Response  is  computed  by  Fourier  Transform. 
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Case  Control  Data  Card  PSC0EFFICIENT  - Differential  Stiffness  Coefficient  Set. 


Description:  Selects  the  coefficient  set  for  a Normal  Modes  with  Differential  Stiffness  Problem. 


Format  and  Example (s): 


DSC0EFFICIENT  = 
DSC0EF  = 15 
DSC0EF  = DEFAULT 


DEFAULT 

n 


Option 

DEFAULT 

n 


Meani ng 

A single  default  coefficient  of  value  1.0. 

Set  identification  of  DSFACT  card  (Integer  > 0). 


Remarks : 


1.  DSFACT  cards  will  not  be  used  unless  selected. 

2.  DSC0EFFICIENT  must  appear  in  the  2nd  Subcase  of  a Normal  Modes  with  Differential 
Stiffness  problem. 
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Case  Control  Data  Card  ECH0  - Bulk  Data  Echo  Request. 
Description;  Requests  echo  of  bulk  data  deck. 

Format  and  Exatnple(s): 


ECH0  = 


'S0RT  ' 
UNS0RT 
B0TH 
N0NE 
.PUNCH . 


(see  Remark  1 for  default  values) 


ECH0  = B0TH 


ECH0  = PUNCH,  S0RT 


Option 

S0RT 

UNS0RT 

B0TH 

N0NE 

PUNCH 


Meaning 

Sorted  echo  will  be  printed. 

Unsorted  echo  will  be  printed. 

Both  sorted  and  unsorted  echo  will  be  printed. 

No  echo  will  be  printed. 

The  sorted  bulk  data  deck  will  be  punched  onto  cards. 


REMARKS;  1.  If  no  ECH0  card  appears,  ECH0  = B0TH  is  assumed  for  restart  runs  and  for  runs 
employing  the  UMF.  For  all  other  runs,  ECH0  = S0RT  is  assumed. 


2.  If  CHKPNT  YES  is  specified,  a sorted  echo  will  be  printed  unless  ECH0  = N0NE. 

3.  Unrecognizable  options  will  be  treated  as  S0RT. 

4.  Any  option  overrides  the  default.  Thus,  for  example,  if  both  print  and  punch  are 
desired,  both  S0RT  and  PUNCH  must  be  requested  on  the  same  card. 

5.  The  N0NE  option  cannot  be  combined  with  the  PUNCH  option.  If  punch  output  only  is 
desired,  ECH0  = PUNCH  will  suffice. 


i 

i 

; 

I 


0 


2.3-16  (09/30/83) 

33/ 


CASE  CONTROL  DECK 


Case  Control  Data  Card  ELF0RCE  - Element  Force  Output  Request. 


Description:  Requests  form  and  type  of  element  force  output. 


Format  and  Example(s): 


ELF0RCE 


'S0RT1  PRINT  REAL 
S0RT2’  PUNCH’  IMAG 
^ PHASE , 

ELF0RCE  = ALL 


ELF0RCE(REAL,  PUNCH,  PRINT)  = 17 
ELF0RCE  = 25 


Opti on 
S0RT1 

S0RT2 

PRINT 


Meani ng 

Output  will  be  presented  as  a tabular  listing  of  elements  for  each  load, 
frequency,  eigenvalue,  or  time,  depending  on  the  rigid  format.  S0RT1  is  not 
available  in  Transient  problems  (where  the  default  is  S0RT2) . 

Output  will  be  presented  as  a tabular  listing  of  load,  frequency,  or  time  for 
each  element  type.  S0RT2  is  available  only  in  Static  Analysis,  Transient  and 
Frequency  Response  problems. 

The  printer  will  be  the  output  media. 


PUNCH 


The  card  punch  will  be  the  output  media. 


REAL  or 
I HAG  * 


Requests  real  and  imaginary  output  on  Complex  Eigenvalue  or  Frequency  Response 
problems. 


PHASE  Requests  magnitude  and  phase  (0.0°  < phase  < 360.0°)  on  Complex  Eigenvalue  or 

Frequency  Response  problems. 

ALL  Forces  for  all  elements  will  be  output. 

N0NE  Forces  for  jno  elements  will  be  output. 

n Set  identification  of  a previously  appearing  SET  card.  Only  forces  of  elements 

whose  identification  numbers  appear  on  this  SET  card  will  be  output  (Integer  > 0). 


Remarks:  1.  Both  PRINT  and  PUNCH  may  be  requested. 

2.  An  output  request  for  ALL  in  Transient  and  Frequency  response  problems  generally 
produces  large  amounts  of  printout.  An  alternative  to  this  would  be  to  define  a 
SET  of  interest. 


3.  In  Static  Analysis  or  Frequency  Response  problems,  any  request  for  S0RT2  output 

causes  all  output  to  be  S0RT2.  M 

4.  F0RCE  is  an  alternate  form  and  is  entirely  equivalent  to  ELF0RCE. 

5.  ELF0RCE  = N0NE  allows  overriding  an  overall  request. 

6.  In  heat  transfer  analysis,  ELF0RCE  output  consists  of  heat  flow  through  and  out 
of  the  elements. 
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Case  Control  Data  Card  ELSTRESS  - Element  Stress  Output  Request. 
Description:  Requests  form  and  type  of  element  stress  output. 


Format  and  Example(s): 


ELSTRESS 


[ S0RT1  PRINT  REAL  \ 
1S0RT25  PUNCH5  IMAG  ) 
\ PHASE/ 


ELSTRESS  - 5 
ELSTRESS  = ALL 

ELSTRESS (S0RT1,  PRINT,  PUNCH,  PHASE)  = 


15 


Option 

S0RT1 

S0RT2 

PRINT 

PUNCH 

REAL  or 
IMAG 

PHASE 

ALL 

n 

N0NE 

Remarks: 


Meaning 

Output  will  be  presented  as  a tabular  listing  of  elements  for  each  load, 
frequency,  eigenvalue,  or  time,  depending  on  the  rigid  format.  S0RT1  is  not 
available  in  Transient  problems  (where  the  default  is  S0RT2). 

Output  will  be  presented  as  a tabular  listing  of  load,  frequency,  or  time  for 

pXIL,?  “VailaM'  Stat’C  talVS,S-  Trans,ent  and 

The  printer  will  be  the  output  media. 

The  card  punch  will  be  the  output  media. 

Requests  real  and  imaginary  printout  on  Complex  Eigenvalue  or  Frequency  Response 
problems. 

Requests  magnitude  and  phase  (0.0°  < phase  < 360.0°)  on  Complex  Eigenvalue  or 
Frequency  Response  problems.  " s 

Stresses  for  all  elements  will  be  output. 

Set  identification  of  a previously  appearing  SET  card  (Integer  > 0).  Only 
stresses  for  elements  whose  identification  numbers  appear  on  this  SET  card  will 
be  output. 

Stress  for  no  elements  will  be  output. 

1.  Both  PRINT  and  PUNCH  may  be  requested. 

2 nrnaIftPUti reqUSSt  in  Transient  and  Frequency  response  problems  generally 

produces^large^amounts  of  printout.  An  alternative  to  this  would  be  to  define  a 

3’  »Us2tanfl;;^;strb»i0CT2?y  Resp°nss  probl“s' any  raque5t  f°r  swt2 

4.  STRESS  is  an  alternate  form  and  is  entirely  equivalent  to  ELSTRESS. 

5.  ELSTRESS  = N0NE  allows  overriding  an  overall  output  request. 

6*  E.SWnES88?8  1n  ffla^erial  coordinate  system  are  desired  (only  for  TRIA1,  TRIA2 
descriDtionUnf^hpepflMM  h"?,,0!]1?  1n  R}9td  Forn,at  ^ the  Parameter  STRESS  (see  the 

tive  nteSer  If  frd  In  5ection  2*4-2>  should  be  set  to  ba  a posi- 

stresses  at  fhP  L * “S  to.e1ement  stresses  in  material  coordinate  system, 

be  set  to  0.th  ted  gnd  points  are  also  desired,  the  parameter  STRESS  should 

2.3-18  (12/29/78) 
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Case  Control  Data  Card  ESE  - Element  Strain  Energy  Output  Request 

iffelements.  ReqUSStS  Strai"  energy  0utput  and  per  cent  of  tota*  strain  energy  with  respect  to 


Format  and  Example (si: 


/PRINT  \ 

. f 

\ PUNCH/ 

L J 

~ I 

ESE 

ESE  (PUNCH)  = 5 
ESE  (PRINT, PUNCH) 


ALL 


Option 

PRINT 

PUNCH 

ALL 


Meaning 

The  printer  will  be  the  output  media. 

The  card  punch  will  be  the  output  media. 

eSt"  ener0ies  wi11  be  outPut  for  elements  for  which  stiffness  matrices 


N0NE 

n 


Strain  energies  for  no  elements  will  be  output. 


of  Previously  appearing  SET  card  (Integer  >0).  Only 
SCT  cSrd  vvilfbe  S!Itptlt?entS  Wh°Se  ldentl'fication  nu^ers  appear  on  this 


Remarks:  1.  Element  strain  energies  are  output  from  Static  Analysis  (Rigid  Format  1)  only 

2.  The  output  will  be  in  S0RT  1 format. 

3.  Both  PRINT  and  PUNCH  may  be  requested. 

4.  ESE  = N0NE  allows  overriding  an  overall  output  request. 


t 

/: 

a 
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Case  Control  Data  Card  FMETHgp  -Flutter  Analysis  Method 

Description:  Selects  the  FLUTTER  parameters  to  be  used  by  the  flutter  module  (FA1). 


Format  and  Examolefsl: 

FMETHJ3D  = n 
FMETH0D  = 72 


°Pt,iQn  Meaning 

n Set  identification  number  of  a FLUTTER  card  (integer  > 0). 


Remarks : 1.  A FMETH0D  card  is  required  for  flutter  analysis. 
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Case  Control  Data  Card  F0RCE  - Element  Force  Output  Request. 
Description:  Requests  form  and  type  of  element  force  output. 
Format  and  Example (s): 


F0RCE 


S0RT1  PRINT  REAL 


a 1 

[all  ) 

h 

In0ne( 

F0RCE  = ALL 

F0RCE{ REAL , PUNCH,  PRINT)  = 17 
F0RCE  = 25 


Option 

S0RT1 

S0RT2 

PRINT 

PUNCH 

REAL  or 
IMAG 

PHASE 

ALL 

n 


Meaning 

Output  will  be  presented  as  a tabular  listing  of  elements  for  each  load, 
frequency,  eigenvalue,  or  time,  depending  on  the  rigid  format.  S0RT1  is  not 
available  ir*  Transient  problems  (where  the  default  is  S0RT2). 

Output  will  be  presented  as  a tabular  listing  of  load,  frequency,  or  time  for 
each  element  type.  S0R.T2  is  available  only  in  Static  Analysis,  Transient  and 
Frequency  Response  problems. 

The  printer  will  be  the  output  media. 

The  card  punch  will  be  the  output  media. 

Requests  real  and  imaginary  printout  on  Complex  Eigenvalue  or  Frequency  Response 
problems. 

Requests  magnitude  and  phase  (0.0°  phase  < 360.0°)  on  Complex  Eigenvalue  or 
Frequency  Response  problems. 

Forces  for  ALL  elements  will  be  output. 

Set  identification  of  a previously  appearing  SET  card.  Only  forces  whose  element 
identification  numbers  appear  on  this  SET  card  will  be  output  (Integer  >0). 


N0NE 


Forces  for  no  elements  will  be  output. 


Remarks : 1.  Both  PRINT  and  PUNCH  may  be  requested. 

2.  An  output  request  for  ALL  in  Transient  and  Frequency  response  problems  generally 
produces  large  amounts  of  printout.  An  alternative  to  this  would  be  to  define 
a SET  of  interest. 


3.  In  Static  Analysis  or  Frequency  Response  problems,  any  request  for  S0RT2  output 
causes  all  output  to  be  S0RT2. 

4.  ELF0RCE  is  an  alternate  form  and  is  entirely  equivalent  to  F0RCE. 

5.  F0RCE  = N0HE  allows  overriding  an  overall  request. 

6.  In  heat  transfer  analysis,  ELF0RCE  output  consists  of  heat  flow  through  and  out 
of  the  elements. 
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Case  Control  Data  Card  FREQUENCY  - Frequency  Set  Selection 

Description:  Selects  the  set  of  frequencies  to  be  solved  in  Frequency  Response  problems. 

Format  and  Example (s ) : 

FREQUENCY  = n 
FREQUENCY  = 17 


Opti on 


Meaning 


Set  identification  of  a FREQ,  FREQ1  or  FREQ2  type  card  {Integer  > 0). 


Remarks:  1.  The  FREQ,  FREQ!  or  FREQ2  cards  will  not  be  used  unless  selected  in  Case  Control. 

2.  A frequency  set  selection  is  required  for  a Frequency  Response  problem. 

3.  A frequency  set  selection  is  required  for  Transient  Response  by  Fourier  methods. 


2.3-20  (12/31/771 
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Case  Control 

Description: 

constraints. 


Data  Card  GPF0RCE  - Grid  Point  Force  Balance  Output  Request 

Requests  grid  point  force  balance  output  from  applied  loads,  single-point 
and  element  contraints. 


Format  and  Example  (s): 


GPF0RCE 


(\ 


PRINT 
PUNCH , 


Option 

PRINT 

PUNCH 

ALL 

N0NE 

n 


Weaning 

The  printer  will  be  the  output  media. 

The  card  punch  will  be  the  output  media. 

Force  balance  will  be  output  for  all  elements  connected  to  grid  points  or 
scalar  points. 

Force  balance  for  no  grid  points  will  be  output. 

Set  identification  of  previously  appearing  SET  card  (Integer  >0).  Only 
force  balance  for  points  whose  identification  numbers  appear  on  this  SET 
card  will  be  output. 


Remarks : 1.  Grid  point  force  balance  is  output  from  Statics  Analysis  (Rigid  Format  1}  only. 

2.  The  output  will  be  in  SjSRT  1 format. 

3.  Both  PRINT  and  PUNCH  may  be  requested. 

4.  GPF0RCE  = N0NE  allows  overriding  an  overall  output  request. 


( 


wV 

•> 
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Case  Control  Data  Card  GUST  - Aerodynamic  Gust  Load  Request 
Description:  Selects  the  gust  field  in  an  Aeroelastic  Response  problem. 


Format  and  Example (s): 


Option  Meaning 

n Set  identification  of  a GUST  bulk  data  card  (Integer  > 0). 

Remarks:  1.  The  above  gust  will  not  be  used  by  NASTRAN  unless  selected  in  Case  Control. 

2.  The  choice  of  transient  or  frequency  response  gust  depends  upon  the  type  of 
TL0AD  or  RL0AD  referenced  on  the  selected  GUST  card. 


2.3-20b  (12/29/78) 
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Case  Control  Data  Card  IC  - Transient  Initial  Condition  Set  Selection. 

Description:  To  select  the  initial  conditions  for  Direct  Transient  problems. 

Format  and  Example(s): 

IC  = n 
IC  = 17 

Option  Meaning 

_ (re£  identification  of  TIC  card  (Integer  > 0)  for  structural  analysis, 

n <Set  identification  of  TEMP  and/or  TEMPD  card  (Integer  > 0)  for  heat  transfer 

( analysis. 

Remarks:  1.  TIC  cards  will  not  be  used  (hence  no  initial  conditions)  unless  selected  in  Case 
Control . 

2.  Initial  conditions  are  not  allowed  in  a Modal  Transient  problem. 
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Case  Control  Data  Card  K2PP  - Direct  Input  Stiffness  Matrix  Selection. 

Description:  Selects  a direct  input  stiffness  matrix. 

Format  and  Example (s): 

K2PP  = name 
K2PP  = KDMIG 
K2PP  = K2PP 

Mjon  Meaning 

name  BCD  name  of  a CKppl  matrix  that  is  input  on  the  DMIG  or  DMIAX  bulk  data  card. 

Remarks : 1.  K2PP  i$  used  only  in  dynamics  problems. 

2.  DMIG  and  DMIAX  matrices  will  not  be  used  unless  selected. 


2.3-23  (9/1/70) 
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Case  Control  Data  Card  LABEL  - Output  Label . 


Description:  Defines  a BCD  label  which  will 
NASTRAN  printer  output. 


appear  on  the  third  heading  line  of  each  page  of 


Format  and  Exanrolefsl: 

LABEL  = { Any  BCD  data  } 

LABEL  = SAMPLE  0F  A LABEL  CARD 


Remarks:  1.  LABEL  appearing  at  the  subcase  level  will  label  output  for  that  subcase  only. 

2’  dependent?9™9  bef0r8  311  subcases  wil1  label  aW  outputs  which  are  not  subcase 

3.  If  no  LABEL  card  is  supplied,  the  label  line  will  be  blank. 

4.  LABEL  information  is  also  placed  on  NASTRAN  plotter  output  as  applicable. 


MX 
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Cass  Control  Data  Card  liiie  - Data  Lines  Pe?p,9e. 

Description:  Defines  the  number  of  data  linnc  n 

' 0T  aata  11nes  per  printed  page 

Format  and  Example). 

LINE  = {fp}  IBM  and  CDC 


LLNE  = {|°}  UN I VAC  and  DEC  VAX 


Option 


Meaninc 


” Number  of  data  lines  per  page  (Integer  >10). 

1-  If  no  LINE  card  appears,  the  appropriate  default  is  used. 

recommended  SuJber.5°  1S  the  reconmended  number;  for  8-1/2  inch  paper,  35  js  the 
of  the  NLINEs'keyword^n^he  NASTRAN ^L^lserSectiSn^l lT  ^ be  defined  by  means 
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Case  Control  Data  Card  LgAD  - External  Static  Load  Set  Selection. 

Descn ption:  Selects  the  external  static  load  set  to  be  applied  to  the  structural  model. 

Format  and  Example(s): 

L0AD  = n 
L0AD  = 15 


Opti on 
n 


Meaning 

Set  identification  of  at  least  one  external  load  card  and  hence  must  aooear  on  at 

« «HNJTrf 


■^marks : T<  static  load  cards  wil1  not  fae  used  by  NASTRAN  unless  selected  in  Case 

2’  ?n-GriiKr.C^aC?r5n0t  *be.san|e  set  identification  number  as  any  of  the  other 

tdtVwD  Sdata  »sTbrs  SedPP’y  a Bra'"'ty  ,Md  a,“"s  ",th  »«*«' 
3-  sn^Jf4f 

of  all  external  static  load  sets  in  the  Bulk  Data  Deck. 

4'  ’n6rt,a  r',1ef-  duckling 

5.  The  total  load  applied  will  be  the  sum  of  external  (L0AD),  thermal  (TEMP(L0AD)1 
element  deformation  (DEF0RM)  and  constrained  displacement  (SPC)  Loads.  ’ 

6*  numbers  thermal  and  element  deformation  loads  must  have  unique  set  identification 

7.  The  rigid  formats  that  accept  a static  load  card  expect  it  to  appear  in  the  Case 
Control  Deck  in  a certain  place  with  respect  to  subcase  definitions.  See  Section 
3 for  specific  instructions. 
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Case  Control  Data  Card  MAXLINES  - Maximum  Number  of  Output  Lines. 
Description:  Sets  the  maximum  number  of  output  lines  to  a given  value. 


Format  and  Example(s): 


MAXLINES  = 

20000  / 

n S 

MAXLINES  = 50000 


Option 

n 

Remarks ; 


Meaning 

Maximtm  number  of  output  lines  which  the  user  wishes  to  allow  (Integer  > 0). 

1.  Any  time  this  nunber  is  exceeded,  NASTRAN  will  terminate  thru  PEXIT. 

2'  Jfih  s^a°orp”atSs°«arfffe  s,ste"  °p8ratin9  contr°’  “rds- users  !h°u,d  ■*«* 
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Case  Control  Data  Card  M0DES  - Duplicate  Case  Control. 

Description:  Repeats  case  control  M0DES  times  - to  allow  control  of  output  in  eiqen value 
problems.  3 

Format  and  Example(s): 

M0DES  = n 
M0DES  = 1 


Ppti on  Meaning 

n Number  of  modes,  starting  with  the  first  and  proceeding  sequentially  upward, 

for  which  the  case  control  or  subcase  control  is  to  apply.  (Integer  > 0). 


Ranarks:  i.  This  card  can  be  illustrated  by  an  example.  Suppose  stress  output  is  desired  for  the 
first  five  modes  only  and  Displacements  only  thereafter.  The  following  example  would 
accomplish  this: 

SUBCASE  1 
M0DES  = 5 
0UTPUT 
STRESS  = ALL 
SUBCASE  6 
0UTPUT 

DISPLACEMENTS  = ALL 
BEGIN  BULK 

2.  The  MpDES  card  causes  the  results  for  each  eigenvalue  to  be  considered  as  a separate, 
successively  numbered  subcase,  beginning  with  the  subcase  number  containing  the  M0DES 


3,  If  the  M0DES  card  is  not  used,  eigenvalue  results  are  considered  to  be  a part  of  a 
single  subcase.  Hence,  any  output  requests  for  the  single  subcase  will  apply  for 
all  eigenvalues.  ^ J 


4.  All  eigenvectors  with  mode  numbers  greater  than  the  number  of  records  in  Case 
Control  are  printed  with  the  descriptors  of  the  last  Case  Control  record.  For 
example,  to  suppress  all  printout  for  modes  beyond  the  first  three,  the  following 
Case  Control  deck  could  be  used: 


SUBCASE  1 
M0DES  = 3 

DISPLACEMENTS  = ALL 
SUBCASE  4 

DISPLACEMENTS  = N0NE 
BEGIN  BULK 


2,3-30  (3/1/71) 
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Case  Control  Data  Card  MPC  - Multipoint  Constraint  Set  Selection. 

JtesgHiJtion:  Selects  the  multipoint  constraint  set  to  be  applied  to  the  structural  model. 

Format  and  Exarople(s): 

MPC  ■ n 
MPC  = 17 

Meani  ng 

n Set  identification  of  a Multipoint-Constraint  Set  and  hence  must  appear  on 

at  least  one  MPC,  MPCADD,  MPCAX,  or  MPCS  card.  (Integer  > 0). 

Remarks : MPC,  MPCADD,  MPCAX,  or  MPCS  cards  will  not  be  used  by  NASTRAN  unless  selected  in 
Control . 


J 


3 
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Case  Control  Data  Card  MPCF0RCES  - Multipoint  Forces  of  Constraint  Output  Request 
Description:  Requests  multipoint  force  of  constraint  vector  output. 


Format  and  Example(s): 


«FWcEs[(«n,S)].j2j 

MPCF0RCE  = 10 

MPCF0RCE (PRINT .PUNCH)  = ALL 
MPCF0RCE  = N0NE 


Mien  Meaning 

S0RT1  °ut5ut  wil1  *>e  Presented  as  a tabular  listing  of  grid  points  for  each  subcase 

or  frequency,  depending  on  the  rigid  format.  S0RT2  is  not  available. 

PRINT  The  printer  will  be  the  output  madia. 

The  card  punch  will  be  the  output  media. 

ALL  entries)?1  f°rCeS  °f  constraint  for  a11  P°ints  will  be  output  (only  nonzero 

N0NE  Multipoint  forces  of  constraint  for  no  points  will  be  output. 

° identification  of  previously  appearing  SET  card.  Only  multipoint  constraint 

output  (Integer^  o)?Se  ldentl’fication  numbers  appear  on  this  SET  card  will  be 

Remarks : 1.  Both  PRINT  and  PUNCH  may  be  requested. 

2.  MPCF0RCE  = N0NE  allows  overriding  an  overall  output  request. 

3.  Only  valid  for  statics  and  real  eigenvalue  analyses. 

4.  A request  for  MPCF0RCE  is  not  allowed  for  axisymmetric  elements. 


CASE  CONTROL  DECK 


Case  Control  Data  Card  NCHECK  - Stress  and  Element  Forces  Numerical  Accuracy  Check 
Description:  Requests  stress  and  element  force  numerical  accuracy  check. 


Format  and  Example(s): 

NCHECK  [=  n] 

NCHECK 
NCHECK  = 6 


Option  Meaning 

n A printout  of  the  number  of  significant  digits  accuracy  is  issued  for  each 

element  having  an  entry  with  less  than  n significant  digits  in  the  stress  or 
force  calculation. 


Remarks:  1.  All  the  elements  requested  on  the  STRESS  and/or  F0RCE  card  (or  their  equivalent 
ELSTRESS  and/or  ELF0RCE  card)  are  checked. 


2.  The  default  for  n is  five  (5)  when  n is  not  specified. 

3.  These  checks  measure  the  quality  of  the  computations  to  obtain  element  stresses  and 
element  forces.  They  do  not  measure  the  quality  of  the  model  being  analyzed. 

4.  See  Theoretical  Manual  Section  3.7.2  for  a description  of  the  accuracy  check. 

5.  The  printout  identifies  the  element  types,  identification  number  and  the  subcase. 
The  entries  checked  are  as  follows. 


Element  Type 

R0D,C0NR0D,TUBE 

BAR 

TRMEM,QDMEM,QDMEM1 

TRPLT.QDPLT.TRIAl  ,TRIA2,QUAD1  ,qUAD2,TRBSC 

HEXA1 ,HEXA2 .WEDGE ,TETRA 

SHEAR 


Entries 


FA’T,tIA,0T 

FA ,T  ,H1  a ,M1 b ,H2a  ,H2b  ’ V1  ,V2  ,cra 

WTxy 

axl ,ayl 5°xyl ,ax2l0y2 ,xxy2 ,Mx,My,Hxy,Vx,Vy 
CTx,cry  ,az  ,Tyz  ,Txz  ,Txy 

CTMAX,crAVE>  corner  forces,  kick  forces,  and 
shears. 


TWIST 

QDMEM2 

IHEX1,  IHEX2,  IHEX3 


aMAX,aAVE,Ml-3»H2-4 

ov»a,,,Tv„,  corner  forces,  kick  forces,  and 

a y Ay 

shears. 

^NORMAL*  aSHEAR*  and  PRINCIPAL  for 
each  direction,  grid  point,  and  centroid. 


2.3-31b  (12/29/78) 


NASTRAN  DATA  DECK 


Case  Control  Data  Card  NLL0AD  - Nonlinear  Load  Output  Request. 


Descri pti on : Requests  form  and  type  of  nonlinear  load  output  for  Transient  problems. 


Format  and  Example(s): 


“***  ■ (£} 
NLL0AD  = ALL 


Option 

PRINT 

PUNCH 

ALL 

NONE 


Heani  ng 

The  printer  will  be  the  output  media. 

The  card  punch  will  be  the  output  media. 

Nonlinear  loads  for  all  solution  points  will  be  output. 
Nonlinear  loads  will  not  be  output. 


n Set  identification  of  previously  appearing  SET  card.  (Integer  >0).  Only  non- 

linear loads  for  points  whose  identification  numbers  appear  on  this  SET  card 
will  be  output. 


Remarks:  1.  Both  PRINT  and  PUNCH  may  be  used. 


2.  Nonlinear  loads  are  output  only  in  the  solution  (D  or  H)  set. 


3.  The  output  format  will  be  S0RT2. 

4.  An  output  request  for  ALL  in  Transient  response  problems  generally  produces  large 
amounts  of  printout.  An  alternative  to  this  would  be  to  define  a SET  of  interest. 

5.  THERMAL  = N0NE  allows  overriding  an  overall  output  request. 


2.3-32  (3/1/76) 
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CASE  CONTROL  DECK 


Case  Control  Data  Card  NONLINEAR  - Nonlinear  Load  Set  Selection. 
Description:  Selects  nonlinear  load  for  transient  problems. 

Format  and  Examolefs): 

NONLINEAR  = n 
NONLINEAR  LOAD  SET  = 75 

-P— 011  Meaning 

n Set  identification  of  NOLINi  cards  {Integer  > 0). 

Remarks:  N0LIN1  cards  will  not  be  used  unless  selected  in  Case  Control 


2.3-33 
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NASTRAN  DATA  DECK 


Case  Control  Data  Card  0FRF  . - Output  Frequency  Set. 

Description;  Selects  from  ti>..  . olution  set  of  frequencies  a subset  for  output  requests  in 
direct  or  modal  frequency  analysis.  In  flutter  analysis,  it  selects  a subset  of  velocities. 


Format  and  Example(s): 
0FREQUENCY  - 
0FREQUENCY  * ALL 
0FREQUENCY  SET  = 15 


Option  Meaning 

ALL  Output  for  all  frequencies  will  be  printed  out. 

n Set  identification  of  previously  appearing  SET  card.  (Integer  > 0).  Output 

for  frequencies  closest  to  those  given  on  this  SET  card  will  be  output. 


Remarks : 1.  ^FREQUENCY  is  defaulted  to  ALL  if  it  is  not  supplied. 

2.  In  flutter  analysis,  the  selected  set  lists  velocities  in  input  units.  If  there 
are  n velocities  in  the  list,  the  n points  with  velocities  closest  to  those  in 
the  list  will  be  selected  for  output. 

3.  This  card  is  used  in  conjunction  with  the  M0DACC  module  to  limit  the  frequencies 
for  which  mode  acceleration  computations  are  performed. 

4.  In  Flutter  Analysis,  the  selected  set  refers  to  the  imaginary  part  of  the  complex 
eigenvalues. 

K or  KE  method:  Velocity  (input  units) 

PK  method:  Frequency 

5.  In  Aeroelastic  Response  (with  RL0AD  selection),  the  selected  set  refers  to  the 
frequency  (cycles  per  unit  time). 


2.3-34  (12/31/77) 


CASE  CONTROL  DECK 


Case  Control  Data  Card  0L0AD  - Applied  Load  Output  Request 
Description:  Requests  form  and  type*  of  applied  load  vector  output. 


Format  and  Example(s): 


0L0AD 


( S0RT1  PRINT  REAL  \ 
l S0RT25  PUNCH5  IMAG  ) 
.>  PHASE  'A 


(3L0AD  = ALL 
0L0AD(S0RT1,  PHASE)  = 5 


1 

N0NE  j 


Option  Maani ng 

S0RT1  Output  will  be  presented  as  a tabular  listing  of  grid  points  for  each  load, 

frequency,  eigenvalue,  or  time,  depending  on  the  rigid  format.  S0RT1  is  not 
available  in  Transient  problems  (where  the  default  is  S0RT2). 

S0RT2  Output  will  be  presented  as  a tabular  listing  of  load,  frequency,  or  time  for 

each  grid  point.  S0RT2  is  available  only  in  Static  Analysis,  Transient  and 
Frequency  Response  problems. 

PRINT  The  printer  will  be  the  output  media. 

PUNCH  The  card  punch  will  be  the  output  media. 

REAL  or  Requests  real  and  imaginary  output  on  Complex  Eigenvalue  or  Frequency  Response 

IMAG  problems . 

PHASE  Requests  magnitude  and  phase  (0.0°  <_  phase  < 360.0°)  on  Complex  Eigenvalue  or 

Frequency  Response  problems. 

ALL  Applied  loads  for  all  points  will  be  output.  (S0RT1  will  only  output  nonzero 

val ues). 

N0NE  Applied  loads  for  no  points  will  be  output. 

n Set  identification  of  previously  appearing  SET  card.  Only  loads  on  points 

whose  identification  numbers  appear  on  this  SET  card  will  be  output  (Integer  > 0). 


Remarks:  1.  Both  PRINT  and  PUNCH  may  be  requested . 

2.  An  output  request  for  ALL  in  Transient  and  Frequency  response  problems  generally 
produces  large  amounts  of  printout.  An  alternative  to  this  would  be  to  define  a 
SET  of  interest. 

3.  In  Static  Analysis  or  Frequency  Response  problems,  any  request  for  S0RT2  output 
causes  all  output  to  be  S0RT2. 

4.  A request  for  S0RT2  causes  loads  (zero  and  nonzero)  to  be  output. 

5.  0L0AD  = N0NE  allows  overriding  an  overall  output  request. 


2.3-35  (3/1/76) 
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CASE  CONTROL  DECK 


Case  Control  Data  Card  0TIME  - Output  Time  Set 


Description:  Selects  from  the  solution  set  of  times  a subset  for  output  requests. 


Format  and  Example(s): 
0TIME  = — 

0TIME  = ALL 
0TIME  = 15 


Option 


Haani ng 


ALL  Output  for  all  times  will  be  printed  out. 

n Set  identification  of  previously  appearing  SET  card.  (Integer  > 0).  Output 

for  times  closest  to  those  given  on  this  SET  card  will  be  output. 


Remarks:  1.  0TIHE  is  defaulted  to  ALL  if  it  is  not  supplied. 

2.  The  0TIME  card  is  particularly  useful  for  restarts  to  request  a subset  of  the 
output  (i.e.,  stresses  at  only  peak  times,  etc.). 

3.  This  card  can  be  used  in  conjunction  with  the  M0DACC  module  to  limit  the  times 
for  which  mode  acceleration  computations  are  performed. 
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2.3-35b  (12/31/77) 


NASTRAN  DATA  DECK 


Case  Control  Data  Card  glfTPUT  - Output  Packet  Delimiter. 

Description:  Delimits  the  various  output  packets,  structure  plotter,  curve  plotter,  and 
printer/punch. 


Format  and  Example(s): 


0UTPUT 


OUTPUT 

0UTPUT(PL0T) 

0UTPUT(XY0UT) 


Option 

No  qualifier 
PL0T 

XY0UT  or 
XYPL0T 


Meaning 

Beginning  of  printer  output  packet  - this  is  not  a required  card. 

Beginning  of  structure  plotter  packet.  This  card  must  preceed  all  structure 
plotter  control  cards. 

Beginning  of  curve  plotter  packet.  This  card  must  precede  all  curve  plotter 
control  cards.  XYPL0T  and  XY0UT  are  entirely  equivalent. 


Remarks : 

1.  The  structure  plotter  packet  and  the  curve  plotter  packet  must  be  at  the  end  of  the 
Case  Control  Deck.  Either  may  come  first. 

2.  The  delimiting  of  a printer  packet  is  completely  optional. 


2.3-36 


CASE  CONTROL  DECK 


Case  Control  Data  Card  PLC0EFFICIENT  - Piecewise  Linear  Coefficient  Set 

Description:  Selects  the  coefficient  set  for  Piecewise  Linear  problems 

Format  and  Example(s): 

PLC0EFFICIENT  = n 
PLC0EFFICIENT  = 25 

Option  Meaning 

n Set  identification  of  PLFACT  card  (Integer  > 0). 

Remarks : 1,  PLFACT  cards  will  not  be  used  unless  selected. 


2.3-37  (09/30/83) 


i-KVl 


nastran  data  deck 

Case  Co"tro'  0ata  frt  PLgno  - Plotter  Identification. 

ide"t,,,Cat(“"  *'*  «<"  W-r  . the  first  frame  of  any 

Fgnnat  and  Examplp(g)- 
PL0TID  = { Any  BCD  data  } 

PL0TID  ■ RETURN  T0  6.0.  SMITH,  R00M  Z01.  BLDG  85,  ABC  C0MPANV 

ferSli  1.  W»  -net  eppear  Before  any  0Um,T(PL0r,,  0UTPUr,XV0UT,  or  0UTPUT(XVPL0T)  cards 

2-  atjanstSfffis,^  ass?  &-■  *•  *•  .1—  *»  J 

Of  the  NASTRAN  plotter  output.  1mes,  Trns  a71ows  for  easy  identification 

3.  If  no  PL0TID  card  appears,  no  ID  frame  will  ba  plotted. 

4.  The  PL0TID  header  frame  will  not  be  penerated  for  the  table  plotters. 


2.3-38  (09/30/83) 
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CASE  CONTROL  DECK 


Case  Control  Data  Card  PRESSURE  - Hydroelastic  Pressure  Output  Request. 

Description:  Behests  form  and  type  of  d1splaoe«nt  and  nydroelastlc  pressure  vector  output 


Format  and  Example (s): 


PRESSURE 


S0RT1  PRINT  REAL 
S0RT2’  PUNCH’  ImAG 
PHASE 


s 


PRESSURE  = 5 
PRESSURE(IMAG)  = ALL 
PRESSURE(S0RT2,  PUNCH,  REAL)  = ALL 


Option 

S0RT1 

S0RT2 

PRINT 

PUNCH 

REAL  or 
IMAG 

PHASE 

ALL 

N0NE 

n 


Meaning 


Output  will  be  presented  as  a tabular  listing  of  grid  points  for  each  load 
frequency,  eigenvalue,  or  time,  depending  on  the  rigid  format.  S0RT1  is  not 
available  in  Transient  problems  problems  (where  the  default  is  S0RT2). 


Output  will  be  presented  as  a tabular 
grid  point.  S0RT2  is  available  only 
problems. 

The  printer  will  be  the  output  media. 


listing  of  frequency  or  time  for  each 
in  Transient  and  Frequency  Response 


The  card  punch  will  be  the  output  media. 

Requests  real  and  imaginary  output  on  Complex  Eigenvalue  or  Frequency  Response 


problems. 

Requests  magnitude  and  phase  (0.0°  5 phase  < 
Frequency  Response  problems. 


360.0°)  on  Complex  Eigenvalue  or 


Displacements  and  pressures  for  all  points  will  be  output. 


Displacements  and  pressures  for  no  points  will  be  output. 

Set  identification  of  previously  appearing  SET  card.  Only  displacements  and 
pressures  of  points  whose  identification  numbers  appear  on  this  SET  card  will 
output  (Integer  >0). 


Remarks : 


1. 


2. 


3. 


4. 


Both  PRINT  and  PUNCH  may  be  requested. 

Hn  cutout  request  for  ALL  in  Transient  and  Frequency  response  problems  generally 
SoSES  S Lents  of  printout.  An  elternetive  to  this  would  he  to  define  a 

SET  of  interest. 


In  a Frequency  Response  problem  any  request  for  S0RT2  causes  all  output  to  be  S0RT2. 
DISPLACEMENT  and  VECT0R  are  alternate  forms  and  are  entirely  equivelent  to  PRESSURE. 


5.  PRESSURE  = N0NE  allows  overriding  an  overall  output  request. 


2.3-38a  (12/31/77) 
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CASE  CONTROL  DECK 


S: 


B 


Case  Contro1  Data  Ca»'d  mm  - Random  Analysis  Set  Selection 

— 1 :riPti°”-:  Se,ects  *he  mm  cards  to  be  used  Ra„do»  talysls. 

Format  and  Exampleis): 

RANDOM  = n 
RANDOM  = 177 


Option 

n 


Meaning 


set  identification  of  RANDPS  and  RANDT' 
(integer  > 0). 


cards  to  be  used  in  RAND0M  analys 


Remarks : 

1.  RANDPS  cards  must  be  selected  to  do  Random  Analysis. 


2. 


Sencfsubcasel6?^  differeSlMp^^6  °f  the  CUrrent  7oop'  RANDPS  not 
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2.3-39  (4/1/73) 
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NASTRAN  DATA  DECK 


Case  Control  Data  Card  REPCASE  - Repeat  Case  Subcase  Delimiter. 


Description:  Delimits  and  identifies  a repeated  subcase. 


Format  and  Example (s): 

REPCASE  n 

REPCASE  137 


Option 

n 


Meaning 

Subcase  number  (Integer  >1). 


Remarks : 


1.  "n"  must  be  strictly  increasing  (i.e.  greater  than  all  previous  subcase  set  identi- 

fication numhers). 


2.  This  case  will  only  re-output  the  previous  real  case.  This  allows  additional  set 
specifi  cati  on. 


3.  REPCASE  may  only  be  used  in  Statics  or  Inertia  Relief. 


4. 


One  or  more  repeated  subcases 
(SUBCASE)  to  which  they  refer. 


(REPCASEs)  must  immediately  follow  the  subcase 
(See  example  4 in  Section  2.3.3). 


2.3-40  (7/1/70) 
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CASE  CONTROL  DECK 


Case  Control  Data  Card  SACCELERATI0N  - Solution  Set  Acceleration  Output  Request 
Description:  Requests  form  and  type  of  solution  set  acceleration  output. 

Format  and  Example(s): 

SACCELERATI0N  PRINT  REAL  \ _ ) 

y Is0RT2’  RjNCiT’  IfflG  - f 

L>  PHASE  /j 

SACCELERATI0N  = ALL 

SACCELERATI0N( PUNCH,  IMAG)  = 142 


Option 


REAL  or 
IMAG 


Meaning 

Output  will  be  presented  as  a tabular  listing  of  grid  points  for  earh  inari 
availab^SiS  problems  (Ef KeftSlJll^T™)*'  ’* 

£d  Frequency 

The  printer  will  be  the  output  media. 

The  card  punch  will  be  the  output  media. 

Requests  real  and  imaginary  output  on  Frequency  Response  problems. 

problems . ma®ni tude  a"d  Phase  < Phase  < 360.0=)  on  Frequency  Response 

Acceleration  for  all  solution  points  (modes)  will  be  output. 

Acceleration  for  no  solution  points  (modes)  will  be  output. 


Remarks:  1.  Both  PRINT  and  PUNCH  may  be  requested. 


2' 

3.  Acceleration  output  is  only  available  for  Transient  and  Frequency  Response  problems. 

be  »™qiKnCy  R“ponse  prpb1e"  “»  for  S0RT2  output  causes  all  output  to 

5.  SACCELERATION  = N0NE  allows  overriding  an  overall  output  request. 


2.3-41  (3/1/76) 


NASTRAN  DATA  DECK 


Case  Control  Data  Card  SDAMPING  - Structural  Damping. 

Description:  Selects  table  which  defines  damping  as  a function  of  frequency  in  Modal  Formulation 
problems. 


Format  and  Example (s) 


SDAMPING  = n 
SDAMPING  = 77 


Option  Meani ng 

n Set  identification  of  a TABDMP1  table  (Integer  > 0). 

Remarks : If  SDAMPING  is  not  used  BHH  = [0]. 


CASE  CONTROL  DECK 


Case  Control  Data  Card  SDISPLACEMENT  - Solution  Set  Displacement  Output  Request. 


Description:  Requests  form  and  type  of  solution  set  displacement  output. 


Format  and  Example(s): 

PRINT  REAL  A 
PUNCH’  WSS  J ' 
PHASE /J 

SDISPLACEMENT  = ALL 

SDISPLACEMENT { S0RT2 , PUNCH,  PHASE)  = N0NE 


SDISPLACEMENT 


r S0RT1 
, S0RT2’ 


Option 

SJ3RT1 

S0RT2 

PRINT 

PUNCH 

REAL  or 
IMAG 

PHASE 

ALL 

N0NE 

n 


Meaning 

Output  will  be  presented  as  a tabular  listing  of  grid  points  for  each  load, 
frequency,  eigenvalue,  or  time,  depending  on  the  rigid  format.  S0RT1  is  not 
available  in  Transient  problems  (where  the  default  is  S0RT2 ) . 

Output  will  be  presented  as  a tabular  listing  of  frequency  or  time  for  each 
grid  point  (or  mode  number).  S0RT2  is  available  only  in  Transient  and  Frequency 
Response  problems. 

The  printer  will  be  the  output  media. 

The  card  punch  will  be  the  output  media. 

Requests  real  and  imaginary  output  on  Complex  Eigenvalue  or  Frequency  Response 
problems. 

Requests  magnitude  and  phase  (0.0°  < phase  < 360.0°)  on  Complex  Eigenvalue  or 
Frequency  Response  problems. 

Displacements  for  all  points  (modes)  will  be  output. 

Displacements  for  no  points  (modes)  will  be  output. 

Set  identification  of  previously  appearing  SET  card.  Only  displacements  of 
points  whose  identification  numbers  appear  on  this  SET  card  will  be  output 
(Integer  > 0). 


Remarks : 1.  Both  PRINT  and  PUNCH  may  be  requested. 

2.  An  output  request  for  ALL  in  Transient  and  Thequency  response  problems  generally 
produces  large  amounts  of  printout.  An  alternative  to  this  would  be  to  define  a 
SET  of  interest. 

3.  In  a Frequency  Response  problem  any  request  for  S0RT2  causes  all  output  to  be  S0RT2. 


4.  SVECT0R  is  an  alternate  form  which  is  entirely  equivalent  to  SDISPLACEMENT. 


5.  SDISPLACEMENT  = N0NE  allows  overriding  an  overall  output  request. 


2.3-43  (3/1/76) 
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NASTRAN  DATA  DECK 


7 


£ 


Case  Control  Data  Card  SET  - Set  Definition  Card. 


Descri  ption:  1} 

2) 


Lists  identification  numbers  (point  or  element)  for  output  requests. 

Problems  frequenc1es  for  wh1ch  outPut  will  be  printed  in  Frequency  Response 


Format  and  Example(s): 

1)  SET  n » {■l1[.12.  13  THRU  14  EXCEPT  ig,  ig,  i?,  fg  THRU  ig]} 
SET  77  = 5 


SET  88  = 5,  6,  7,  8,  9,  10  THRU  55  EXCEPT  15,  16,  77, 
78,  79,  100  THRU  300 

SET  99  = 1 THRU  100000 

2)  SET  n = {r-j  [,  r2,  r3,  r4]} 

SET  101  = 1.0,  2.0,  3.0 

SET  105  = 1.009,  10.2,  13.4, 

14.0,  15.0 


Opti on 
n 

i 1 , i 2 etc . 

i3  THRU  i4 
EXCEPT 


r-| , r2  etc. 


Meani ng 


l^ntification  (Integer  > 0).  Any  set  may  be  redefined  by  reassigning  its 
identification  number.  Sets  inside  SUBCASE  delimiters  are  local  to  the  SUBCASE. 


Element  or  point  identification  number  at  which  output  is  requested. 
If  no  such  identification  number  exists,  the  request  is  ignored. 

Output  at  set  identification  numbers  i_  thru  i . (i.  > f ). 

O 4 j 


(Integer  > 0) 


Set  identification  numbers  following  EXCEPT  will  be  deleted  from  output  list  as 
long  as  they  are  in  the  range  of  the  set  defined  by  the  imnediately  preceding 


Frequencies  for  output  (Real  > O.O). 
put.  EXCEPT  and  THRU  cannot  be  used. 


The  nearest  solution  frequency  will  be  out- 


Remarks : 


be  mQr?  tha"  one  physical  card.  A conrnia  (,)  at  the  end  of  a physical 
card  signifies  a continuation  card.  Commas  may  not  end  a set. 

2'  order! flCatl'°n  "UmberS  fol1owing  EXCEPT  with™  the  range  of  the  THRU  must  be  in  ascending 

3*  In  ryrcDTrSt  f0rmat’  *8  must  be  Skater  than  i.,  i.e.,  the  THRU  must  not  be  within 
an  t.ACti-’!  range.  H 
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CASE  CONTROL  DECK 


Case  Control  Data  Card  SPC  - Single-Point  Constraint  Set  Selection. 

Description:  Selects  the  single-point  constraint  set  to  be  applied  to  the  structural  model 

Format  and  Example (s): 

SPC  = n 
SPC  **  10 

PP*fon  Meaning 

n Set  identification  of  a single-point  constraint  set  and  hence  must  appear  o 

an  SPC,  SPC1,  SPCADD,  SPCAX,  SPCS,  or  SPCS1  card  (Integer  > 0). 

Remarks:  SPC,  SPC1,  SPCADD,  SPCAX,  SPCS,  or  SPCS1  cards  will  not  be  used  by  NASTRAN  unless 
selected  in  Case  Control. 


2.3-45  (12/31/77) 
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NASTRAN  DATA  DECK 


Case  Control  Data  Card  SPCF0RCES  - Single-Point  Forces  of  Constraint  Output  Request. 


Description:  Requests  form  and  type  of  Single-Point  Force  of  constraint  vector  output. 


Format  and  Example(s): 


SPCF0RCES 
SPCF0RCES  = 5 


/ S0RT1  PRINT  REAL  \ 
\ 50RT2-*  PUNCH*  IMG  j 
\ PHASE/ 


SPCF0RCES(S0RT2,  PUNCH,  PRINT,  IMAG)  = 
SPCF0RCES{PHASE)  = N0NE 


ALL 


Option 

S0RT1 

S0RT2 

PRINT 

PUNCH 

REAL  or 
IMAG 


Meaning 

Output  will  be  presented  as  a tabular  listing  of  grid  points  for  each  load, 
frequency,  eigenvalue,  or  time,  depending  on  the  rigid  format.  S0RT1  is  not 
available  in  Transient  problems  (where  the  default  is  S0RT2). 

Output  will  be  presented  as  a tabular  listing  of  load,  frequency,  or  time  for 
each  grid  point.  S0RT2  is  available  only  in  Static  Analysis,  Transient  and 
Frequency  Response  problems. 

The  printer  will  be  the  output  media. 

The  card  punch  will  be  the  output  media. 

Requests  real  and  imaginary  output  on  Complex  Eigenvalue  or  Frequency  Response 
problems. 


PHASE  Requests  magnitude  and  phase  (0.0°  < phase  < 360. 0°)  on  Complex  Eigenvalue  or 

Frequency  Response  problems. 

AEL  Single-Point  forces  of  constraint  for  all  points  will  be  output.  (S0RT1  will 

only  output  nonzero  values.) 

N0NE  Single  point  forces  of  constraint  for  no  points  will  be  output. 

n Set  identification  of  previously  appearing  SET  card.  Only  single-point  forces  of 

constraint  for  points  whose  identification  numbers  appear  on  this  SET  card  will 
be  output  (Integer  >0). 


Remarks : 1-  Both  PRINT  and  PUNCH  may  be  requested. 

2.  An  output  request  for  ALL  in  Transient  and  Frequency  response  problems  generally 
produces  large  amounts  of  printout.  An  alternative  to  this  would  be  to  define  a 
SET  of  interest. 


3.  In  Static  Analysis  or  Frequency  Response  problems,  any  request  for  S0RT2  output 
causes  all  output  to  be  S0RT2 . 

4.  A request  for  S0RT2  causes  loads  (zero  and  nonzero)  to  be  output. 

5.  SPCF0RCES  = N0NE  allows  overriding  an  overall  output  request. 

6.  In  heat  transfer  analysis,  SPCF0RCE  output  is  the  power  necessary  to  maintain 
a grid  point  at  a fixed  temperature. 


2.3-46  (12/31/77) 
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Case  control  Data  Card  SIMM  - Elmnt  Strain/Cuwature  Output  Request 
Description:  Requests  element  strain/curvature  output. 

Format  and  Example(s): 


STRAIN 


7 PRINT \ 
\PUNCH/ 


ALL  | 
N0Ne| 

STRAIN  (PUNCH)  = 5 
STRAIN  (PRINT , PUNCH)  = ALL 


Option 

PRINT 

PUNCH 

ALL 

N0NE 

n 


Meani ng 

The  printer  will  be  the  output  media. 

The  card  punch  will  be  the  output  mdeia. 

Strains/curvatures  for  all  elements  will  be  output.  See  Remark  5. 
Strains/curvatures  for  no  elements  will  be  output. 

nni,r1cflt-fl/ation  of  Previ‘°usly  appearing  SET  card  (Inteqer  > 01 
Only  strains/curvatures  for  elements  whose  identification  nuiAeri* 
appear  on  this  SET  card  will  be  output.  See  Sark  5. 

Mmarks:  1.  Element  strains/curvatures  are  output  from  Static  Analysis  (Rigid  Format  1)  only. 

2.  The  output  will  be  in  S0RT1  format. 

3.  Both  PRINT  and  PUNCH  may  be  requested. 

4.  STRAIN  = N0NE  allows  overriding  an  overall  output  request. 

5.  Strains/curvatures  are  computed  only  for  TRIfll . TRIAD,  QUAD1,  and  QUAD2  e,erents. 

6*  mIfpresTMTMtfains{uUrjatur?s  10  mater^l  coordinate  system  are  desired  the  Dara- 

descnption  of  the  PARAM  bulk  data  card  in  Section  24  ?! 


2.3-46a  (12/29/78) 
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Case  Control  Data  Card  SJRESS  - Element  Stress  Output  Request. 
— en'pt1'on-:  Repuests  and  type  of  element  stress  output. 


Format  and  Examnlefsl: 
STRESS 


( S0RT1  PRINT  REAL  \ 
i S0RT2’  PDncFT’  iHRg  ) = 
_>  PHASE/ 

STRESS  =5 
STRESS  = ALL 

STRESS (S0RT1 , PRINT,  PUNCH,  PHASE)  = 15 


\ALL 

lmm\ 


Option 

S0RT1 

S0RT2 

PRINT 

PUNCH 

REAL  or 
IMAG 

PHASE 

ALL 

n 

N0NE 

Remarks: 


Meaning 


ele?e"ts  load, 

available  in  Transient  problems  (where  the°dela3l T i sdS0RT2 ) ?*  ^ 15  "0t 

each.  .e]ement%Je?Ses^  . frequency , or  time  for 

Frequency  Response  problems.  1y  Statlc  Anal-Vsis>  Transient  and 

The  printer  will  be  the  output  media. 

The  card  punch  will  be  the  output  media. 

SS.”'  'nd  1"a9(narJ'  pri"t°“t  ™ Eigenvalue  „r  Fmguenc,  ResponS(i 

fcVSjS  (0-0"  < 360-°“)  on  Complex  Eigenvalue  on 

Stresses  for  all  elements  will  be  output. 

stresses  for^erants  who^Videntificatin*n9  ShT  C2rd  ^Inte0er  > °)>  Only 
be  output.  56  ldentlfl cation  numbers  appear  on  this  SET  card  will 

Stresses  for  no  points  will  be  output. 

1.  Both  PRINT  and  PUNCH  may  be  requested. 

cLserallASpurtrberS0RT2^y  RaSp°nse  problems’  any  request  for  S0RT2  output 

4.  ELSTRESS  is  an  alternate  form  and  is  entirely  equivalent  to  STRESS. 

5.  STRESS  = N0NE  allows  overriding  an  overall  output  request. 

QUAD1  ancUUAD2SelLi^^  ^s1red  (°nly  for  TRIA1,  TRIA2, 

description  of  the  PARAM  bulk  data  card9  n SeSon  l’/?!  Sra7!t®r  STRESS  (see  the 
positive  integer.  If,  in  addition  re  Pi™«n5  .22  2A^>  should  be  set  to  he  a 
stresses  at  the  connected  grid^oints  aJe  also  desirpri  ™ matenal  coordinate  system, 
be  set  to  0.  y M are  also  desired-  the  parameter  STRESS  should 

2.3-47  (12/29/78) 
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Case  Control  Data  Card  SUBCASE  - Subcase  Delimiter. 


Description: 


Delimits  and  identifies  a subcase. 


Format  and  Example(s) 


SUBCASE  n 
SUBCASE  101 


Opti on  Meani ng 

n Subcase  identification  number  (Integer  > 0). 

Remarks : 1.  The  subcase  identification  number,  n,  must  be  strictly  increasing  (i.e.,  greater 
than  all  previous  subcase  identification  numbers). 

2.  Plot  requests  and  RAND0M  requests  refer  to  n. 


2.3-48 


CASE  CONTROL  DECK 


Case  Control  Data  Card  SUBC0M  - Combination  Subcase  Delimiter. 

Description:  Delimits  and  identifies  a combination  subcase. 

Format  and  Example(s): 

SUBC0M  n 
SUBC0M  125 

Qp*1'011  Meaning 

n Subcase  identification  number  (Integer  > 2). 

Remarks ; 1.  The  subcase  identification  number,  n,  must  be  strictly  increasing  (i 
than  all  previous  subcase  identification  numbers). 

2.  A SUBSEQ  card  may  appear  in  this  subcase. 

3.  SUBC0M  may  only  be  used  in  Statics  or  Inertia  Relief  problems. 

4.  Output  requests  above  the  subcase  level  will  be  utilized. 


2.3-49 
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Case  Control  Data  Card  SUBSEQ  - Subcase  Sequence  Coefficients. 

Gives  the  coefficients  for  fonaing  e lineer  combination  o,  the  pre„„„s  sobcases. 
Format  and  Example!;; 

SUBSET  - Rj  E»  R2>  R3,  . . R^] 

SUBSEQ  = l.o,  -1.0>  o.O,  2.0 


Opti  on 
R1  t0  RN 


Meaning 

Coefficients  of  the  previously  occuring  subcases  {Real). 


~~arkS-'  h A SUBSEQ  card  must  only  appear  in  a SUBC0M  subcase. 


2'  LSSS“nrdc^5.be  “0re  tha"  ”"e  pl’,s1ra’  » co-a  at  the  end  signifies  a 

3.  SUBSEQ  may  only  be  used  in  Statics  or  Inertia  Relief  problems. 

used.afjlt  V3lUe  °f  1,0  1S  used  for  a11  of  ^e  coefficients  if  no  SUBSEQ  card  is 


2.3-50  (09/30/83) 
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Case  Control  Data  Card  SUBTITLE  - Output  Subtitle. 


Descnetlpn:  Defines  a BCD  subtitle  which 
NASTRAN  printer  output. 


will  appear  on  the  second  heading  line  of  each  page  of 


Format  and  Example(s): 

SUBTITLE  = { Any  BCD  data  } 

SUBTITLE  = NASTRAN  PRJ5BLEM  N0.  5-1A 

fiSSESi:  1.  SUBTITLE  appearing  at  the  subcase  level  will  title  output  for  that  subcase  only. 

2'  dependent?PPeann9  bef°re  a"  SUbcases  w1"  ««•  outputs  which  are  not  subcase 

3.  If  no  SUBTITLE  card  is  supplied,  the  subtitle  line  will  be  blank. 

4.  SUBTITLE  information  is  also  placed  on  NASTRAN  plotter  output  as  applicable. 


2.3-51 
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NASTRAN  DATA  DECK 


Case  Control  Data  Card  SVECT0R  - Solution  Set  Displacement  Output  Request. 
Description;  Requests  form  and  type  of  solution  set  displacement  output. 


Format  and  Example (s): 


SVECT0R 


(i 


\ 


. S0RT1  PRINT  REAL  . 
1 S0RT2 * PUNCH5  IMAG  J 
PHASE/ 

SVECT0R  = ALL 

SVECT0R(S0RT2,  PUNCH,  PHASE)  = N0NE 


Option 

S0RT1 

S0RT2 

PRINT 

PUNCH 

REAL  or 
IMAG 


Meaning 

Output  will  be  presented  as  a tabular  listing  of  grid  points  for  each  load, 
frequency,  eigenvalue,  or  time,  depending  on  the  rigid  format.  S0RT1  is  not 
available  in  Transient  problems  (where  the  default  is  S0RT2). 

Output  will  be  presented  as  a tabular  listing  of  frequency  or  time  for  each 
gn d point  (or  mode  number).  S0RT2  is  available  only  in  Transient  and  Frequency 
Response  problems. 

The  printer  will  be  the  output  media. 

The  card  punch  will  be  the  output  media. 

Requests  real  and  imaginary  output  on  Complex  Eigenvalue  or  Frequency  Response 
problems. 


PHASE 

ALL 

N0NE 


Requests  magnitude  and  phase  (0.0°  < phase  < 360.0°)  on  Complex  Eigenvalue  or 
Frequency  Response  problems. 

Displacements  for  all  points  (modes)  will  be  output. 

Displacements  for  no  points  (modes)  will  be  output. 


Set  identification  of  previously  appearing  SET  card.  Only  displacements  of 
points  whose  identification  numbers  appear  on  this  SET  card  will  be  output 
(Integer  >0). 


Remarks;  1 . Both  PRINT  and  PUNCH  may  be  requested. 


-•  An  output  request  for  ALL  in  Transient  and  Frequency  response  problems  generally 
produces  large  amounts  of  printout.  An  alternative  to  this  would  be  to  define  a 
SET  of  interest. 

3.  In  a frequency  response  problem  any  request  for  S0RT2  causes  all  output  to  be  S0RT2. 

4.  SDISPLACEMENT  is  an  alternate  form  and  is  entirely  equivalent  to  SVECT0R. 

5.  SVECT0R  = N0NE  allows  overriding  an  overall  output  request. 


2.3-52  (3/1/76) 
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Case  Centre,  Data  Card  SVEyraTV  - Solution  Set  Voloci.y  Output  Bequest 

— Cn'Pti-!  Requests  f0™  »"1  type  of  solution  set  velocity  output. 
Format  and  ExampleM? 

SVEL0CITY  /jggTl  PRINT  REAL  \]  = fALL  I 

L\  phaseZJ 

SVEL0CITY  = 5 

SVEL0CITY(S0RT2,  PUNCH,  PRINT,  PHASE)  = ALL 


Option 


vp  I VJI I 

Meaning 

S0m  " arid  points  for  each  load, 

s available  i„  Transient  problem  (Zsre  the  defSult'i]  S0BT2)?'  *’  ,s  "ot 

SXffl’iS  arsas.*  ssvsss,!:  sm  «- *»■  «* 

Response  problems.  ' ^ 7S  avai7able  only  in  Transient  and  Frequency 

PRINT  The  printer  will  be  the  output  mdi^ 

PUNCH  The  card  punch  will  be  the  output  media. 

REAL  or  ReqUests  real  and  imaginary  output  on  Frequency  Response  problems. 

prob?ems.ma9nitUde  md  phaSe  (0’°°  1 Pha^  < 360.C*)  on  Frequency  Response 

ALL  Velocity  for  all  solution  points  (modes)  will  be  output. 

« Velocity  fQr  no  so1ut.on  po.nts  (modes)  w.n  ^ Qutpu^ 

c23yw??i02t;a,Sf 

1.  Both  PRINT  and  PUNCH  may  be  requested. 

produces  *1 arge eSamounts1"of 1 prlntout6"^^! f rec,uf 9C”  response  problems  generally 
SET  of  interest.  Printout.  An  alternative  to  this  would  be  to  define  a 

Velocity  output  is  only  available  for  Transient  and  Frequency  Response  problems. 

4‘  be  S0RT2qUenCy  ReSP°nSe  Pr0blem  any  re<^uest  f°r  S0RT2  output  causes  all  output  to 
5.  SVEL0CITY  = N0NE  allows  overriding  an  overall  output  request. 


2.3-53  (3/1/76) 
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Case  Control  Data  Card  SYM  - Symmetry  Subcase  Delimiter. 
Description:  Delimits  and  identifies  a symmetry  subcase. 

Format  and  Example (s): 

SYM  n 
SYM  123 


Option  Meaning 

n Subcase  identification  number  (Integer  > 0). 


Remarks : 1. 


The  subcase  identification  number,  n,  must  be  strictly  increasing 
than  all  previous  subcase  identification  numbers). 


(i.e.,  greater 


2.  Plot  requests  and  RAND0M  requests  should  refer  to  n. 


3.  Overall  output  requests  will  not  propagate  into  a SYM  subcase  (i.e.  any  output 
desired  must  be  requested  within  the  subcase). 

4.  SYM  may  only  be  used  in  Statics  or  Inertia  Relief. 


2.3-54 
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CASE  CONTROL  DECK 


Case  Control  Data  Card  SYMCgM  - Symmetry  Combination  Subcase  Delimiter. 
Description:  Delimits  and  identifies  a symuetry  combination  subcase. 

Format  and  Example (s): 

SYMC0M  n 
SYMC0M  123 


Option 

n 


Meaning 

Subcase  identification  number  (Integer  > 2). 


2.  SYMC0M  may  only  be  used  in  Statics  or  Inertia  Relief  problems. 


greater 


NASTRAN  DATA  DECK 


Case  Control  Data  Card  SYHSEQ  - Symmetry  Sequence  Coefficients. 

Descri ption:  Gives  the  coefficients  for  combining  the  syirmetry  subcases  into  the  total  structure. 

Format  and  Example (s): 

SYHSEQ  = RTt.R2.R3  — R ] 

SYHSEQ  = 1.0,  -2.0,  3.0,  4.0 

Option  Heani ng 

to  Rn  Coefficients  of  the  previously  occurring  N SYM  subcases  (Real). 

Remarks:  1.  A SYHSEQ  card  may  only  appear  in  a SYMC0M  subcase. 

2.  The  default  value  for  the  coefficients  is  1.0  if  no  SYHSEQ  card  appears. 

3.  A SYHSEQ  card  may  consist  of  more  than  one  physical  card. 

4.  SYHSEQ  may  only  be  used  in  Statics  or  Inertia  Relief. 


2.3-56 
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. i 


Case  Control  Data  Card  TEMPERATURE  - Thermal  Properties  Set  Selection. 

the  temperature  set  t0  be  used  in  either  material  property  calculation 


or 


— 1— - — 

/material' 

TEMPERATURE 

L0AD 

\B0TH  y 

= n 


TEMPERATURE(L0AD)  = 15 
TEMPERATURE (MATERIAL)  = 7 
TEMPERATURE  = 7 


Option 

MATERIAL 

L0AD 

B0TH 

n 

Remarks: 


Meaning 

]£e J*1  ®c'ted  temperature  table  will  be  used  to  determine  temperature-dependent 
material  property Treated  on  thTTTAffi  typi  cards."  P " ent 

loadSel£Cted  tempera1:ure  table  will  be  used  to  determine  an  equivalent  static 
Both  options,  MATERIAL  and  L0AD  will  use  the  same  temperature  table. 

TEMPA??SSC(lJ?egSrSe0)°f  TEMP’  TEMPD’  TEMPP1  ’ TEMPP2’  TEMPP3>  TEMPRB’  or 

h SePISbSse"leve?dent  mateHal  request  be  made  ™ problem  and  must 

2‘  Sd^SkiSSg^oElems!1^  **  ™ StatiCS’  Inertia  Relief’  ^^rential  Stiffness, 

3.  Temperature-dependent  materials  may  not  be  used  in  Piecewise  Linear  problems. 

4.  The  total  load  applied  will  be  the  sum  of  external  (L0AD),  thermal  (TEMP(L0ADl 1 

element  deformation  (DEF0RM)  and  constrained  displacement  (SPC)  loads.  * 

numbers  the™a1  and  elenient  deformation  loads  should  have  unique  set  identification 

In  heat  transfer  analysis,  the  TEMP  data  is  used  for  the  following  special  purposes: 

fl)  J?pl5afn^n^?L"ard  TEMP!™IAL]  wiH  select  the  initial  estimated  temperature 
Rigid  Fomats  l"  3^  and^f™1^  and  radiatl0n  effects*  See  Section  1.8  (APP  HEAT, 

b)  In  Rigid  Fo™at J3,  heat  boundary  temperatures  are  defined  by  the  specified  Case 
Control  card  TEMP(MATERIAL).  These  points  are  specified  with  SPC  data. 


I 

’ 
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Case  Control  Data  Card  TFL  - Transfer  Function  Set  Selection. 

Description:  Selects  the  Transfer  function  set  to  be  added  to  the  direct  input  matrices. 

Format  and  Example(s): 

TFL  = n 
TFL  = 77 

Opti on 
n 

Remarks:  1. 

2. 

3. 


Meaning 

Set  identification  of  a TF  card  (Integer  >0). 

Transfer  functions  will  not  be  used  unless  selected  in  the  Case  Control  Deck. 
Transfer  functions  are  supported  on  dynamics  problems  only. 

Transfer  functions  are  simply  another  form  of  direct  matrix  input. 


a- 


/ 


9 

35 

r1 

* 


/ 
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Case  Control  Data  Card  THERMAL  - Temperature  Output  Request. 


Pe5cri ption:  Requests  form  and  type  of  temperature  vector  output. 


Format  and  Example(s): 


THERMAL 


PRINT  S0RT1 
PUNCH  ’ S0RT2 


N0NE) 


THERMAL  = 5 
THER(PRINT, PUNCH)  = ALL 


Qpti  on 

PRINT 

PUNCH 

ALL 

N0NE 

n 


Meani ng 

The  printer  will  be  the  output  media. 

The  card  punch  will  be  the  output  media. 

Temperatures  for  all  points  will  be  output. 

Temperatures  for  no  points  will  be  output. 

Set  identification  of  previously  appearing  SET  card.  Only 
temperatures  of  points  whose  identification  numbers  appear 
on  this  SET  card  will  be  output  (Integer  > 0). 


Remarks: 


1.  Both  PRINT  and  PUNCH  may  be  requested.  The  punched  output  will  consist  of  double  field 
TEMP*  Bulk  Data  cards  defining  the  temperatures  at  the  grid  points. 

2.  THERMAL  output  request  is  designed  for  use  with  the  Heat  Transfer  option.  The  printed 
output  will  have  temperature  headings  and  the  punched  output  will  be  TEMP  bulk  data 
cards.  The  SID  on  a bulk  data  card  will  be  the  subcase  number  (=  1 if  no  defined 
subcases).  The  output  format  will  be  S0RT1  for  Static  problems  and  S0RT2  for  Transient 
problems. 

3.  An  output  request  for  ALL  in  Transient  response  problems  generally  produces  large  amounts 
of  printout.  An  alternative  to  this  would  be  to  define  a SET  of  interest. 

4.  DISPLACEMENT  and  VECT0R  are  alternate  forms  and  are  entirely  equivalent  to  THERMAL. 

5.  THERMAL  = N0NE  allows  overriding  an  overall  output  request. 

6.  The  output  format  will  be  S0RT1  for  Rigid  Formats  1 and  3;  S0RT2  for  Rigid  Format  9. 

7.  If  punched  output  is  desired  in  Rigid  Format  9 for  subsequent  use  in  the  other  Rigid 
Formats,  S0RT1  format  must  be  selected. 
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Case  Control  Data  Card  TITLE  - Output  Title. 

Description:  Defines  a BCD  title  which  will  appear  on  the  first  heading  line  of  each  paqe  of 
NASTRAN  printer  output. 

Format  and  Example (s): 

TITLE  = { Any  BCD  data  } 

TITLE  = **$//  ABCDEFGHI  ....  $ 

Remarks:  1.  TITLE  appearing  at  the  subcase  level  will  title  output  for  that  subcase  only. 

2.  TITLE  appearing  before  all  subcases  will  title  any  outputs  which  are  not  subcase 
dependent. 

3.  If  no  TITLE  card  is  supplied,  the  title  line  will  contain  data  and  page  numbers 
only. 

4.  TITLE  information  is  also  placed  on  NASTRAN  plotter  output  as  applicable. 
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Case  Control  Data  Card  TSTEP  - Transient  Time  Step  Set  Selection. 

Description:  Selects  integration  and  output  time  steps  for  Transient  problems. 

Format  and  Example (s): 

TSTEP  = n 
TSTEP  = 731 

Opti  on  Meaning 

n Set  identification  of  a selected  TSTEP  bulk  data  card  (Integer  > 0) 

Remarks:  1.  A TSTEP  card  must  be  selected  to  execute  a Transient  problem. 

2.  Only  one  TSTEP  card  may  have  this  value  of  n. 
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Case  Control  Data  Card  VECTOR  - Displacement  Output  Request. 

— cHption:  Requests  form  and  of  displacement  vector  output. 

format  and  Example M? 

VECT0R  / PRINT  REAL  \ 

1 I S0RT2*  PUNCH’  IMAG  ] 

. \ PHASE/ 


VECT0R  = 5 
VECT0R(REAL)  = ALL 
VECT0R(S0RT2,  PUNCH,  REAL)  = ALL 


Option 

S0RT1 

S0RT2 

PRINT 

PUNCH 

REAL  or 
IMAG 

PHASE 

ALL 

N0NE 


Meaning 


available  on  Transient  problems  (where the  def^n'is' S0R™f' ' S0RT1  is  not 

grid  point!  faS0RT2S?s tavai f abl^onT v^n^T^09- 0^+fre2UenCy  or  tlme  for  each 
problems.  available  only  in  Transient  and  Frequency  Response 

The  printer  will  be  the  output  media. 

The  card  punch  will  be  the  output  media. 

pre’btas."5*'  a"d  i"“9lnar>'  ""‘P"1  ">  «-Pl«  Eigenvalue  or  Frequency  Response 

Frequency  Response  problems?  “ phase  < 360*°°)  on  Complex  Eigenvalue  or 
Displacements  for  all  points  will  be  output. 

Displacements  for  no  points  will  be  output. 

SWEtei  1.  Seth  PRINT  and  PUNCH  may  te  requested, 

2.  On  a Frequency  Response  problem  any  request  for  S0RT2  causes  all  output  to  be  S0RT2 

3.  DISPLACEMENT  and  PRESSURE  are  alternate  fonns  .no  are  entirely  equivalent  t»  VECTOR 
• VECT0R  - N0NE  allows  overriding  an  overall  output  request. 
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Case  Control  Data  Card  VELOCITY  - Velocity  Output  Request. 
Description:  Requests  form  and  type  of  velocity  vector  output. 


Format  and  Example(s): 


VEL0CITY 


! 


S0RT1 
^ S0RT2 5 


PRINT 

PUNCH’ 


REAL 
I MAG 
PHASE/ 


VELOCITY  = 5 

VELOCITY (S0RT2,  PHASE,  PUNCH)  = ALL 


Option 

S0RT1 

S0RT2 

PRINT 

PUNCH 

REAL  or 
IMAG 

I PHASE 

ALL 

N0NE 

n 


Meaning 

Output  will  be  presented  as  a tabular  listing  of  grid  points  for  each  load, 
frequency,  eigenvalue,  or  time,  depending  on  the  rigid  format.  S0RT1  is  not 
available  in  Transient  problems  (where  the  default  is  S0RT2). 

Output  will  be  presented  as  a tabular  listing  of  frequency  or  time  for  each  grid 
point.  S0RT2  is  available  only  in  Transient  and  Frequency  Response  problems. 

The  printer  will  be  the  output  media. 

The  card  punch  will  be  the  output  media. 

Requests  real  and  imaginary  output  on  Frequency  Response  problems. 


Requests  magnitude  and  phase  (0.0°  < phase  < 360.0°)  on  Frequency  Response 
problems.  “ y 

Velocity  for  all  solution  points  will  be  ouptut. 

Velocity  for  no  solution  points  will  be  output. 

Set  identification  of  a previously  appearing  SET  card.  Only  velocities  of 
points  whose  identification  numbers  appear  on  this  SET  card  will  be  output 
(Integer  > 0). 


Remarks : 1.  Both  PRINT  and  PUNCH  may  be  requested. 


2. 


An  output  request  for  ALL  in  Transient  and  Frequency  response  problens  generally 
produces  large  amounts  of  printout.  An  alternative  to  this  would  be  to  define  a 
at)  or  interest. 


3.  Velocity  output  is  only  available  for  Transient  and  Frequency  Response  problems. 

4’  be  S0RT2qUenCy  ReSp0nSS  Prob‘,em  aW  request  for  S0RT2  output  causes  all  output  to 

5.  VEL0CTTY  = N0NE  allows  overriding  an  overall  output  request. 
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Case  Control  Data  Card  £ - Comment  Card. 

Description:  Defines  a coranent  card  by  specifying  a $ in  column  one  with  commentary  text  appearing 
in  columns  2-80. 

Format  and  Example(s): 

$ {Any  BCD  data} 

$ — THIS  IS  AN  EXAMPLE  OF  A COMMENT  CARD. 

Remarks:  Unlike  other  Case  Control  cards  which  are  free  field,  the  comment  card  must  have  the  $ 
in  column  1 . 
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2.4  BULK  DATA  DECK 

The  primary  NASTRAN  input  medium  is  the  Bulk  Data  card.  These  cards  are  used  to  define  the 
structural  model  and  various  pools  of  data  which  may  be  selected  by  Case  Control  at  execution 
time. 

For  large  problems  the  Bulk  Data  Deck  may  consist  of  several  thousand  cards.  In  order  to 
minimize  the  handling  of  large  numbers  of  cards,  provision  has  been  made  in  NASTRAN  to  store  the 
bulk  data  on  the  Problem  Tape,  from  which  it  may  be  modified  on  subsequent  runs.  A User's  Master 
File  {Section  2.5}  is  also  provided  for  the  storage  of  Bulk  Data  Decks. 

For  any  cold  start,  the  entire  Bulk  Data  Deck  must  be  submitted.  Thereafter,  if  the  original 
run  was  checkpointed,  the  Bulk  Data  Deck  exists  on  the  Problem  Tape  in  sorted  form  where  it  may  be 
modified  and  reused  on  restart.  On  restart  the  bulk  data  cards  contained  in  the  Bulk  Data  Deck 
are  added  to  the  bulk  data  contained  on  the  Old  Problem  Tape.  Cards  are  removed  from  the  Old 
Problem  Tape  (or  the  User's  Master  File)  by  the  use  of  a delete  card.  Cards  to  be  deleted  are 
indicated  by  inserting  a bulk  data  card  with  a / in  column  one  and  the  sorted  bulk  data  sequence 
numbers  in  fields  two  and  three.  All  bulk  data  cards  in  the  range  of  the  sequence  numbers  in 
fields  two  and  three  will  be  deleted.  In  the  case  where  only  a single  card  is  deleted,  field 
three  may  be  left  blank. 

The  Bulk  Data  Deck  may  be  submitted  with  the  cards  in  any  order  as  a sort  is  performed  prior 
to  the  execution  of  the  Input  File  Processor.  It  should  be  noted  that  the  machine  time  to  per- 
form this  is  minimized  for  a deck  that  is  already  sorted.  The  sort  time  for  a badly  sorted  deck 
will  become  significant  for  large  decks.  The  user  may  obtain  a printed  copy  of  either  the  un- 
sorted or  sorted  bulk  data  by  selection  in  the  Case  Control  Deck.  A sorted  echo  is  necessary  in 
order  to  make  modifications  on  a secondary  execution  using  the  Problem  Tape.  This  echo  is  auto- 
matically provided  unless  specifically  suppressed  by  the  user. 

2.4.1  Format  of  Bulk  Data  Cards 

The  bulk  data  card  format  is  variable  to  the  extent  that  any  quantity  except  the  mnemonic  can 
be  punched  anywhere  within  a specified  8 or  16-column  field.  The  normal  card  uses  an  8-column 
field  as  indicated  in  the  following  diagram: 
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Small  Field  Bulk  Data  Card 


Ihs  "nemonic  is  punched  in  field  1.  Fields  2-9  are  for  data  ite„s.  The  on,y  ,tni)tat,ons  „„  ^ 

items  .re  that  they  must  lie  completely  within  the  designated  field,  have  no  imbedded  blanks,  and 
must  he  of  the  proper  type,  1.e„  blank,  integer,  real,  double  precision,  or  BCD*.  An  real 
numbers,  including  aero,  must  contain  a decimal  point.  A blank  will  be  Interpreted  as  a real  zero 
or  integer  aero  as  required.  Real  numbers  may  be  encoded  in  various  ways.  For  example,  the  real 
number  7.0  may  be  encoded  as  7.0,  .7E1,  0.7*1.  70.-1,  .,  el,  etc.  A double  precision  number  must 
contain  both  a decimal  point  and  an  exponent  with  the  character  D such  as  7.0D0.  Double  precision 
data  values  are  only  allowed  in  a few  situations,  such  as  on  the  PARAH  card.  BCD  data  values 
consist  of  one  to  eight  alphanumeric  characters,  the  first  of  which  must  be  alphabetic. 


Normally  field  10  is  reserved  for  optional  user  identification.  However,  in  the  case  of  con- 
tinuation cards  field  10  (except  column  73  which  is  not  referenced)  is  used  in  conjunction  with 
field  1 Of  the  continuation  card  as  an  identifier  and  hence  must  contain  a unique  entry.  The 
continuation  card  contains  the  symbol  * in  column  1 followed  by  the  same  seven  characters  that 

appeared  In  columns  74-80  field  ,0  of  the  card  that  is  being  continued.  This  allows  the  data 
to  be  submitted  as  an  unsorted  deck. 

The  small  field  data  card  shoalo  be  more  than  adequate  for  the  kinds  of  data  no:  rail;  -3Soci- 

ated  with  structural  engineering  problems.  Since  abbreviated  forms  of  floating  point  nut'  are 

allowed,  up  to  seven  significant  decimal  digits  may  be  used  in  an  eight-character  field.  - -rsion- 

ally,  however,  the  Jnput  is  generated  by  another  computer  program  or  is  available  in  a form  where 

a wider  field  would  be  desirable.  For  this  case,  the  larger  field  format  with  a 16-character 

data  field  is  provided.  Each  logical  card  consists  of  two  physical  cards  as  Indicated  in  the 
following  diagram: 


*5ee  SEQGP  and  SEQEP  for  exceptions. 


iiim-Mu.-LtHf- 
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The  large  field  card  is  denoted  by  placing  the  symbol  * after  the  mnemonic  in  field  la  and  some 
unique  character  configuation  in  the  last  7 columns  of  field  10a.  The  second  physical  card  con- 
tains the  symbol  * in  column  1 followed  by  the  same  seven  characters  that  appeared  after  column 
73  in  field  10a  of  the  first  card.  The  second  card  may  in  turn  be  used  to  point  to  a large  or 
small  field  continuation  card,  depending  on  whether  the  continuation  card  contains  the  symbol  * 
or  the  symbol  + in  column  1.  The  use  of  multiple  and  large  field  cards  are  illustrated  in  the 

following  examples: 


Large  Field  Card  with  Large  Field  Continuation  Card 


TYPE* 

QED301 

*ED301 

QED302 

*ED302 

Q ED 30 5 

*ED305 

Large  Field  ra-H  Followed  bv  a Small  Field  Continuation  Card  and  a Large  Field  Continuation  Card 


NASTRAN  DATA  DECK 

MaJ L. Field  Card  with  Large  Field  Continuation  Card 


In  the  above  examples  column  73  arbitrarily  contains  the  symbol  q In  all  cases  where  field  10  Is 
used  as  a pointer.  However,  collar  73  could  have  been  left  blank  or  the  so.e  symbol  used  in 
column  1 of  the  following  card  could  have  been  used  (i.e.,  the  symbols  * or  *). 

2*4.2  Bulk  Data  Card  Descriptions 

The  detailed  descriptions  of  the  bulk  data  cards  are  contained  in  this  section  in  alphabetical 
order.  For  details  pertaining  to  the  use  of  each  card  and  for  a discussion  of  the  cards  in  func- 
tional groups,  the  user  is  referred  to  Section  1 - structural  Hodeling.  Small  field  examples  are 
given  for  each  card  along  with  a description  of  the  contents  of  each  field.  the  Feat  and 
Example  section  of  each  card  description,  both  a symbolic  card  foreat  description  and  an  example  of 
an  actual  card  are  shown.  Literal  constants  are  shown  in  the  card  format  section  enclosed  in 
quotes^.,  "0").  Fields  that  are  required  to  be  blank  are  indicated  in  the  card  fomat  section 

^ whenever  they  are  followed  by  nonblank  fields  or  whenever  such  notation  will  clarify 

the  card  description.  7 

The  input  F„e  Processor  produce  error  messages  for  any  cards  that  do  not  have  the  proper 
format  or  which  contain  illegal  data. 

Continuation  cards  need  not  be  present  unless  they  contain  required  data.  In  the  case  of 
multiple  continuation  cards,  the  intermediate  cards  must  be  present  (even  though  fields  2-9  are 
blank)  if  the  following  cards  contains  data  in  fields  2-9.  I„  addition,  a double  field 

format  requires  at  least  two  cards  (or  subsequent  multiples  of  two)  so  that  10  data  fields  are 
included.  Thus  one  or  more  double  field  cards  may  contain  no  data. 
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Input  Data  Card  $. 


Comment 


DescriDtion-  For  user  convenience  in  inserting  commentary  material  into  the  unsorted  echo  of  his 
input  Bulk  Data  Deck.  The  $ card  is  otherwise  ignored  by  the  program.  These  cards 
appear  in  a sorted  echo  nor  will  they  exist  on  the  New  Problem  Tape. 


Format  and  Example: 


1 

z 

3 

4 

5 

6 

7 

8 

9 

10 

$ 

followed 

, J 

by  any  } 

egitimat^ 

characte 

rs  in  ca 

: 2-BO 

$ 

THIS  IS 

A REMARK 



Input  Data  Card  J_ 


Delete 


NASTRAN  DATA  DECK 


QSIGINAL  PAGE  m 
OK  POOR  QUALITY 


Description: 
or  the  User's 


Master  FileS  ^ USed  t0  remove  cards  from  either  the 


Old  Problem  Tape  on  restart 


Format  and  Example: 


1 

z 

3 

4 

5 

6 

7 

8 

0 in 

/ 

K1 

K2 

X 

x<r 

XX 

r u 

/ 

4 



Field 

K1 

K2 


Contents 

Sorted  sequence  number  of  first  card  in  sequence  to  be  removed 
Sorted  sequence  number  of  last  card  in  sequence  to  be  removed 


Remarks : 


1. 


The  delete  card  causes  bulk  data 
removed  from  the  Bulk  Data  Deck. 


cards  having  sort  sequence  numbers  K1  thru  K2  to  be 


2. 

3. 


If  K2  is  blank,  only  card  K1  is  removed  from  the  Bulk  Data  Deck. 


If  neither  an  Old  Problem  Tape  nor  a User's 
execution,  the  delete  cards  are  ignored. 


Master  File  are  used  in  the  current 
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Input  Data  Card  ADUMi  Dummy  Element  Attributes 

Description:  Defines  attributes  of  the  dummy  elements  (1  < i < 9). 


Format  and  Example: 

1 2 3 


Field 

NG 

NC 

NP 

ND 


Number  of  grid  points  connected  by  DUMi  dummy  element  (Integer  > 0) 

Number  of  additional  entries  on  CDUMi  connection  card  (Integer  > 0) 

Number  of  additional  entries  on  PDUMi  property  card  (Integer  ^ 0) 

Number  of  displacement  components  at  each  grid  point  used  in  generation  of 
differential  stiffness  matrix  (Integer  3 or  6) 
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Input  Data  Card  AEFACT 


nastran  DATA  DECK 
Aerodynamic  Spanwise  Divisions 


Description; 


Used  to  specify  box  division 


points  for  flutter  analysis  . 


Format  and  Fxampia- 


Field 

SID 

Di 


Contents 

Set  identification  number  (Unique  Integer  > 0). 
Division  point  (Real). 


Remarks : 


1. 

2. 

3. 

4. 


NASTRAN?Ct°rS  be  Se,ected  * » “ERf»  »r  PAER01  data  card  to  be  used  by 
Imbedded  blank  fields  are  forbidden. 

ttaStte  to°Ld!VlS,°n  POi"tS>  "°te  that  I*  one  .ore  division 

For  the  alternate  for.,  ND  »ust  be  greater  than  1.  D„|d  „„st  lie  between  0,  and 
Dnd,  otherwise  Dmid  will  be  set  to  (Dj  + DN£J)/2.  Then 


n B ¥VDmid^WD-1)  * WWDi)(i-I) 

(DND-DmidHND“i)  + CD^d-DjHi-l)  ’ = 1*2‘”-ND 

The  use  of  D^  (middle  point  selection)  allows  unequal  spacing  of  the  points 
Dmid  = 2D1DND/(D1+CW  9ives  equal  values  to  increments  of  the  reciprocal 
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Input  Data  Card  AER0  Aerodynamic  Physical  Data 

Description:  Gives  basic  aerodynamic  parameters. 


Format  and  Examples: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

AER0 

ACSID 

VEL0CITY 

REFC 

RH0REF 

SYMXZ 

SYMXY 

AER0 

3 

1.3+4 

100. 

1.-5 

1 

Field 


Contents 


ACS  ID 

VEL0CITY 

REFC 

RH0REF 

SYMXZ 

SYMXY 


Aerodynamic  coordinate  system  identification  (Integer  > 0).  See  Remark  2. 
Velocity  (Real). 

Reference  length  (for  reduced  frequency)  (Real). 

Reference  density  (Real). 

Symmetry  key  for  aero  coordinate  x-z  plane  (Integer)  (+1  for  sym,  =0  for  no  sym 
-1  for  anti -sym). 

Symmetry  key  for  aero  coordinate  x-y  plane  can  be  used  to  simulate  ground 
effects  (Integer),  same  code  as  SYMXZ. 


Remarks : 1.  This  card  is  required  for  aerodynamic  response  problems.  Only  one  AER0  card  is 
allowed. 

2.  The  ACSID  must  be  a rectangular  coordinate  system.  Flow  is  in  the  positive  x 
direction. 
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Input  Data  Card  ASET 


Selected  Coordinates 


Description: 
analysis  set. 


Defines  coordinates 
Used  to  define  the 


(degrees  of  freedom)  that  the  user  desires  to  place  in  the 
number  of  independent  degrees  of  freedom.  P "e 


Format  and  Example: 


ASET 



ID 

C 

ID 

C 

U 

ID 

/ 

C 

ts 

ID 

9 

c 

10 

ASET 

16 

2 

23 

3516 

1 

4 

— 

Field 


Contents 


ID 

C 


Grid  or  scalar  point  identification  number  (Integer  > 0) 

Component  number,  zero  or  blank  for  scalar  points,  anv  unioue 
combination  of  the  digits  1-6  for  grid  points  q 


SPCroJn$PCl  Mrds^S  i^At^CJJ^?Jsndt  bYPeCmed  on  0MIT*  ASET! , 

constraint  relations  (Hpc)  or^^rfnL  P coordl'nates  in  multipoint 
or  as  permanent  single-point  constraiJtl  olfa  GRID  Ja?d!  CRIG°2,  CRIG°3,  CRIGDR) 

2-  As  many  as  24  coordinates  may  be  placed  in  the  analysis  set  by  a single  card, 
constrained  or  refereJced™  SluSS^rttwiff9^6 pla^^Tse?*™12* 
radiationHeffects.are  n0t  reconmended  for  use  in  heat  transfer  analysis  with 
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Input  Data  Card  ASET1 


Selected  Coordinates 


OEie&NA’.  PASS 
Of  POOR  QUAUTS 


(d!2rees  °T  freedom)  that  the  user  desires  to  place  in  the 
analysis  set.  Used  to  define  the  number  of  independent  degrees  of  freedom. 


Format  and  Example: 


G,ID1 ,ID2 


Contents 

Component  number  (any  unique  combination  of  the  digits  1-6  Fwith  no  imherirlnH 
blanks]  when  point  identification  numbers  are  grid  points:  must  be  null  or 
zero  if  point  identification  numbers  are  scalar  points). 

Grid  or  scalar  point  identification  numbers  (Integer  > 0,  ID!  < ID2) 


Remarks:  1.  A coordinate  referenced  on  this  card  may  not  appear  as  a dependent  coordinate  in  , 

sffisrcfisss'Sr"!^,!  s?ss«rs5rjrAr,fis,rt*- 

WITl  miT1>  °r  « » GRID  cart  a!  psmanant  iln|fe-pSint  forttSs. 

3‘  aJet5ssSS!'nate  f°m  13  USSd’  311  °f  the  sHd  {or  sca^r)-points  ID1  thru  ID2 
4‘  fadiatioSMeffe?tLare  recora,ended  for  use  in  heat  transfer  analysis  with 


2.4-11  (12/31/77) 


NASTRAN  DATA  DECK 


ORIGINAL  PAGE  \B 
OF  POOR  QUALITY 


Input  Data  Card  AXIC  Axi synmetri c Problem  "Flag" 

tescriirtloi,,  Defines  the  existenee  of  a model  containing  CC0NEAX,  CTRAPAX  or  CTRIAAX  elements. 


Format  and  Example: 


gjeid  Contents 

H Highest  harmonic  defined  for  the  problem  (0  < Integer  < 998) 


Remarks : 1 . 


nnlv  nne  (11  AXIC  card  is  allowed.  When  the  AXIC  card  is  present,  most  other  cajcds 
SXofalW  The  types  which  are  allowed  with  the  AXIC  card  are  lasted  below. 


CC0NEAX 

CTRAPAX 

CTRIAAX 

DAREA 

DELAY 

DL0AD 

DMI 

DMIG 

DPIIASE 

DSFACT 

EIGB 

EISC 

EIGP 

EIGR 

EP0INT 

F0RCE 

F0RCEAX 

FREQ 

FREQ! 

FREQ2 


GRAV 

L0AD 

MAT! 

MATT! 

M0MAX 

H0MENT 

HPCADD 

MPCAX 

N0LIN1 

N0LIN2 

N0LIN3 

N0LIN4 

0MITAX 

PARAM 

PC0NEAX 

P0INTAX 

PRESAX 

PTRAPAX 

PTRIAAX 

RF0RCE 

RINGAX 


RL0AD1 

RL0AD2 

SECTAX 

SPCADD 

SPCAX 

SUPAX 

TABDMP1 

TABLED1 

TABLED2 

TABLED3 

TABLED4 

TABLEM1 

TABLEH2 

TABLEH3 

TABLEM4 

TEMPAX 

TF 

TIC 

TL0AD1 

TL0AD2 

TSTEP 


2.  For  a discussion  of  the  conical  shell  problem,  see  Section  5.9  of  the  Theoretical 
Manual . 

3.  For  a discussion  of  the  axisymmetric  solid  problem,  see  Section  5.11  of  the  Theoret- 
ical Manual. 


2.4-12  (12/31/77) 


ORIGINAL  PASS  IB 
BULK  DATA  DECK  OF  POOR  QUALITY 

Input  Data  Card  AXIF  Fluid  Related  Axi  symmetric  Parameters 

Description:  Defines  basic  parameters  and  the  existence  of  an  axisyirenetric  fluid  analysis. 
Format  and  Example: 


1 23456789  10 


2m 

CID 

G DRH0 

DB 

N0SYM 

F 

x 

X 

abc 

9B 

2 

32.2 

0.12 

2.5+5 

YES 

CARD-1 

+bc 

Nl 

N2 

N3 

N4 

N5 

N6 

N7 

NB 

def 

+ARD-1 

1 

2 

3 

4 

7 

10 

-etc.- 

Alternate  form  of  continuation  card: 


-etc.- 


Field 


Contents 


CID 

G 

DRH|3 

DB 

N0SYM 

F 

Nn 


NS 


Fluid  Coordinate  System  identification  number  (Integer  > 0) 

Value  of  gravity  for  fluid  elements  in  axial  direction  (Real) 

Default  mass  density  for  fluid  elements  (Real  > 0.0  or  blank) 

Default  bulk  modulus  for  fluid  elements  (Real) 

Request  for  nonsymmetri c (sine)  terms  of  series  (BCD:  "YES"  or  "NO") 

Flag  specifing  harmonics  (Blank  - harmonic  specified,  or  BCD  - "N0NE") 

Harmonic  numbers  for  solution,  an  increasing  sequence  of  integers.  On  the 
standard  continuation  card  blanks  are  ignored.  On  the  alternate  form  continua- 
tion cards,  "THRU"  implies  all  numbers  including  upper  and  lower  integer  (Blank, 
or  integer,  0 < Nn  < 100,  or  BCD:  "THRU"  or  "STEP") 

Every  NSth  step  of  the  harmonic  numbers  specified  in  the  "THRU"  range  is  used  for 
solution  (Integer  if  field  5 is  "STEP",  Ni  = I*NS+N1  where  I is  an  integer) 


Remarks : 1.  Only  one  (1)  AXIF  card  is  allowed. 

2.  CID  must  reference  a cylindrical  or  spherical  coordinate  system. 

3.  Positive  gravity  (+G)  implies  that  the  direction  of  free  fall  is  in  the  -Z  direction 
of  the  Fluid  Coordinate  System. 


4.  The  DRH0  value  replaces  blank  values  of  RH0  on  the  FSLIST,  BDYLIST  and  CFLUIDi  cards. 

5.  The  DB  value  replaces  blank  values  of  B on  the  CFLUIDi  cards.  If  the  CFLUIDi  entry 
is  blank  and  DB  is  zero  or  blank,  the  fluid  is  incompressible. 

6.  If  N0SYM=YES,  both  sine  and  cosine  terms  are  specified.  If  N0SYM=N0,  only  cosine 
terms  are  specified. 


(Continued) 
2.4-13  (9/1/70) 


BULK  DATA  DECK 


Input  Data  Card  AXSLgT  Axisymmetric  slot  analysis  parameter 

Description:  Defines  the  harmonic  index  and  the  default  values  for  acoustic  analysis  cards. 
Format  and  Example: 


I 1 

2 

3 

4 

5 

6 7 

8 

9 

10 

AXSL0T 

RH0D 

BD 

N 

WD 

MD  X 

AXSL0T 

0.003 

1.5+2 

3 

0.75 

6 

Contents 

^0°  Default  density  of  fluid-mass/volume  (Real  f 0.0  or  blank) 

BD  Default  bulk  modulus  of  fluid  = (force/volume  ratio  change)  (Real  > 0.0  or  blank) 

N Harmonic  index  number  (Integer  2 0) 

WD  Default  slot  width  (Real  > 0.0  or  blank) 

MD  Default  number  of  slots  (Integer  > 0 or  blank) 


Remarks:  1.  No  more  than  one  AXSL0T  card  is  permitted. 

2.  The  default  values  are  used  on  the  GRIDS,  SLBDY,  CAXIFi,  and  CSL0Ti  data  rarric  anrf 

must  be  nonzero  as  noted  if  these  cards  use  the  default:  * S a"d 

3.  The  harmonic  index  number  N must  be  entered  on  this  card. 

4.  If  the  number  of  slots.  M,  is  different  in  different  regions  or  the  cavity,  this  fact 
may  be  indicated  on  the  CSL0Ti  and  SLBDY  cards.  If  the  number  of  slots  is  zero  no 
matrices  for  CSL0Ti  elements  are  generated. 

5.  A zero  entry  for  bulk  modulus  is  treated  as  if  the  fluid  was  incompressible. 


2.4-15  (6/1/72) 


NASTRAN  DATA  DECK 


ORIGINAL  PAGE  ES 

OF  POOR  QUALITY 


iv 


i 


j 

l 


f 


Input  Data  Card  BAR0R  Simple  Beam  Orientation  Default 


Description:  Defines  default  values  for  fields  3 and  6-9  of  the  CBAR  card. 


Format  and  Example: 


1 

3AR0R 

2 3 4 

Xj  pip px 

5 

6 

XI  ,G0 

7 

X2 

8 

X3 

9 10 

~r-| 

3AR0R 

1 39  j 

0.6 

2.9 

-5.87 

~ 1 

Field 


Contents 


PID 

XI,  X2,  X3 


GO 


Identification  number  of  PBAR  property  card  (Integer  > 0 or  blank) 

Vector  components  measured  in  displacement  coordinate  system  at  GA  to  determine 
(with  the  vector  from  end  A to  end  B)  the  orientation  of  the  element  coordinate 
system  for  the  bar  element  (Real  or  blank;  see  below) 

Grid  point  identification  number  (Integer  > 0;  see  below) 


F Flag  to  specify  the  nature  of  fields  6-8  as  follows: 


6 

7 

8 

F = 1 

XI 

X2 

X3 

F = 2 

GO 

blank 

blank 

Remarks : 1.  The  contents  of  fields  on  this  card  will  be  assumed  for  any  CBAR  card  whose 
corresponding  fields  are  blank. 

2.  Only  one  BAR0R  card  may  appear  in  the  user's  Bulk  Data  Deck. 

3.  For  an  explanation  of  bar  element  geometry,  see  Section  1.3.2. 

4.  If  F=2,  GO  must  be  given  even  though  it  may  be  overriden  on  every  CBAR  card. 


i 

! 

s 

! 

I 


2.4-16  (12/31/77) 


Input  Data  Card  BDYC 


Combination  of  Substructure  Boundary  Sets 


Deanes  a combination  of  boundary  sets  by  basic  substructure 
9 points  and  components  which  may  be  used  in  a REDUCE  operation. 


to  define  a set  of 


Format  and  Example; 




C. 

r 

4 5 6 .7  8 9 to 

BDYC 

ID 

NAME! 

SIDI 

NAME2 

SID2 

NAHE3 

SID3 

ghi 

BDYC 

157 

WINGRT 

7 

MIDMG 

15 

FUSELAGE 

32 

GHI 

+hi 

X 

NAMEi 

SIDi 

etc. 

+HI 

P0D1 

175 

WIHGRT  15  CABIN  16 

Field 

ID 

NAMEi 

SIDi 


Contents 

Identification  number  of  combination  boundary  set  (Integer  > 0) 

SIDi  {*BCD)S1C  Substructure  which  conteins  the  grid  points  defined  by  boundary  set 

(Integer^^r  nUIIlber  of  the  boundary  set  associated  with  basic  substructure  NAMEi 


SSeddb7NAsfRArStN5teSthStt< ^BBUNDARY* Deck  <B0UNDARY=ID)  to  be 
command.  B0UNDARY  1S  a subcommand  of  the  substructure  REDUCE 

2.  The  same  substructure  name  may  appear  more  than  once  per  set. 

3'  n0t  6e  "1q“e'  Ihe  «PP«r  for  different 

4.  The  SIDi  numbers  reference  the  set  ID's  of  BOYS  and  BDYS1  cards. 

5.  The  ID  number  must  be  unique  with  respect  to  all  other  BDYC  data  cards. 

6’  dS^rfactua^^tSf ^ combl'ned’  the  connected  degrees  of  free- 

Xr  SeSSttsscsi?fc;;?0risi,fSnced  ",th  ^ °"e  °f  0,6  ^tirT 


2.4-17  (3/1/76) 

V/D 


KASTRAN  DATA  DECK 


Input  Data  Card  BDYLIST  Fluid  Boundary  List 


Description:  Defines  the  boundary  between  a fluid  and  a structure. 


Format  and  Example: 

T 2 3 4 5 6 7 8 9 10 


BDYLIST 

RH0 

IDF1 

IDF2 

IDF3 

IDF4 

IDF5 

IDF6 

IDF7 

abc 

BDYLIST 

.037 

432 

325 

416 

203 

256 

175 

153 

345A 

+bc 

IDF8 

etc. 

def 

+45A 

101 

105 

AXIS 



-etc.- 

Field  Contents 


RH0  Fluid  mass  density  at  boundary  (Real  > 0.0  or  blank.  Default  on  AXIF  card  is 

used  if  blank) 

rDF1  Identification  number  of  a RINGFL  point  (Integer  > 0 or  BCD.  "AXIS"  may  be 

first  and/or  last  entry  on  the  logical  card) 


Remarks : 1.  This  card  is  allowed  only  if  an  AXIF  card  is  also  present. 


2.  Each  logical  card  defines  a boundary  if  RH0  f 0.0.  The  order  of  the  points  must  be 
sequential  with  the  fluid  on  the  right  with  respect  to  the  direction  of  travel. 

3.  The  BCD  word,  AXIS,  defines  an  intersection  with  the  polar  axis  of  the  fluid 
coordinate  system. 

4.  There  may  be  as  many  BDYLIST  cards  as  the  user  requires.  If  the  fluid  density 
varies  along  the  boundary  there  must  be  one  BDYLIST  card  for  each  interval  between 
fluid  points. 


5.  The  BDYLIST  card  is  not  required  and  should  not  be  used  to  specify  a rigid  boundary 
where  structural  points  are  not  defined.  Such  a boundary  is  automatically  implied 
by  the  omission  of  a BDYLIST. 

6.  If.RH0  is  0.0,  no  boundary  matrix  terms  will  be  generated  to  connect  the  GRIDB 
points  to  the  fluid.  This  option  is  a convenience  for  structural  plotting  purposes. 
GRIDB  points  may  be  located  on  a fluid  ring  (RINGFL)  only  if  the  rings  are  included 
in  a BDYLIST. 


2.4-18  (3/1/76) 


SULK  DATA  DECK 


Input  Data  Card  BDYS  Boundary  Set  Definition 


Description:  This  card  is 
a basic  substructure.  The 
operations. 


Format  and  Example: 


C 

J 

4 5 6 7 8 q in 

BDYS 

SID 

Gl 

Cl 

G2 

C2 

G3 

C3 

BDYS 

7 

13 

123456 

15 

123 

17 

123456 

-■ 

Field 

SID 

Gi 

Ci 


Remarks: 


1. 


Contents 

Identification  number  of  BDYS  set  {Integer  > o) 

end  or  scalar  point  identification  number  of  a basic  substructure  (Integer  s 0) 

b^Sr^hen'n|hr  E^?eUSridepS?rtsriJ°IIulT  “ethw1Se’scafar,'p“nts.1,nbed<Iad 

S\hr»^r?Ss*fiertt?sSbK?uct;s  use?  sa-r  *° ;?  re:,ined 

performed,  «„  alternate  tSprtSEtt  ^ Kftte  ,E 5^'’°"  haS  beB" 


2.  The  SID  need  not  be  unique. 

" swSSi ssssss 


£.4-19  (3/1/76) 

4 >2 


NASTRAN  DATA  DECK 


Input  Data  Card  BDYSI  Boundary  Set  Definition 


Description:  This  card  is  used  to  define  a boundary  set  of  grid  points  and  degrees  of  freedom  for 
a basic  substructure.  The  boundary  set  is  used  in  the  substructure  REDUCE,  CREDUCE  and  MREDUCE 
operations. 

Format  and  Examples: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

BDYSI 

SID 

C 

GI 

G2 

G3 

G4 

G5 

G6 

abc 

BDYSI 

15 

123456 

275 

276 

THRU 

457 

589 

102 

ABC 

+bc 

G7 

G8 

etc. 

GN 

+BC 

103 

105 

1275 

Field  Contents 

SID  Identification  number  of  BDYSI  set  (Integer  > 0) 

Ci  Component  number  - Any  unique  combination  of  the  digits  1 - 6 (with  no  imbedded 

blanks)  when  the  Gi  are  grid  points,  or  null  if  they  are  scalar  points. 

Gi  Grid  or  scalar  point  identification  number  of  a basic  substructure  (Integer  > 0) 


Remarks:  1.  The  set  of  boundary  points  defines  the  degrees  of  freedom  which  are  to  be  retained 

in  the  matrices  after  the  substructure  REDUCE,  CREDUCE  or  MREDUCE  operation  has  been 
performed.  An  alternate  format  is  provided  by  the  BDYS  card. 

2.  The  "THRU"  may  appear  in  any  field  other  than  2 and  9. 

3.  The  SID  need  not  be  unique. 

4.  The  BDYSI  card  must  be  referenced  by  the  BDYC  card  in  order  to  attach  the  basic 
substructure  name  to  the  boundary  set  specified  on  the  BDYS  card.  Note  that  the 
same  BDYS  boundary  set  may  be  attached  to  more  than  one  basic  substructure  name. 


2.4-20  (09/30/83) 


BULK  DATA  DECK 


ORIGINAL  PAGE  ?g 
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Input  Data  Card  BFIELD  - Magnetic  Induction  Output 

Description:  Specifies  coordinate  system  for  magnetic  induction  output. 

Format  and  Example: 


BFIELD 

BFIELD 


First  Alternate  Form: 


EID4  EID5 


Second  Alternate  Form: 


Remarks: 


Contents 

Coordinate  system  identification  number  (integer  > 0 or  blank) 

Element  identification  numbers  of  those  elements  whose  magnetic  induction  are 
to  be  output  in  coordinate  system  CID  (Integer  > 0) 

1.  The  magnetic  induction  of  any  element  not  specified  on  a BFIELD  card  will  be 

computed  in  the  basic  coordinate  system.  Therefore,  no  BFIELD  cards  are  necessary 

if  CID  = 0 for  all  elements. 

2*  If  the  first  alternate  form  of  the  card  is  used,  all  element  identification  numbers 

EID1  and  ,ID2  need  not  exist>  but  sufficient  core  must  be  available  for 

2(EID2  - EID1  + 1)  words. 

3.  The  second  alternate  form  of  the  card  implies  that  the  magnetic  induction  values  of 
all  elements  in  the  problem  will  be  computed  in  coordinate  system  CID. 


NASTRAN  DATA  DECK 


ORIGINAL  PAGE  B9 
OF  POOR  QUALITY 


Input  Data  Card  CAER01  Aerodynamic  Panel  Element  Connection 


Description:  Defines  an  aerodynamic  macro  element  (panel)  in  terms  of  two  leading  edge  locations 
and  side  chords  for  Doublet-Latice  Theory. 


Format  and  Example: 


123456789  10 


CAER01 

EID 

PID 

CP 

NSPAN 

NCH0RD 

LSPAN 

LCH0RD 

IGID 

ABC 

CAER01 

1000 

1 

3 

2 

1 

ABC 

+BC 

XI 

Y1 

Z1 

X12 

X4 

Y4 

Z4 

X43 

+BC 

0.0 

0.0 

0.0 

1.0 

0.2 

1.0 

0.0 

0.8 

Field  Contents 


EID  Element  identification  number  (unique  Integer  > 0). 

PID  Identification  number  of  property  card  (Integer  > 0)  to  specify  associated 

bodies. 

CP  Coordinate  system  for  locating  points  1 and  4 (Integer^  0). 

NSPAN  Number  of  spanwise  boxes;  if  a positive  value  is  given,  equal  divisions  are 

assumed;  if  zero  or  blank,  a list  of  division  points  follows  (Integer  £ 0). 

NCH0RD  Number  of  rhordwise  boxes  (same  rule  as  for  NSPAN). 

LSPAN  ID  of  an  AEFACT  data  card  containing  a list  of  division  points  for  spanwise 

boxes.  Used  only  if  field  5 is  zero  or  blank  (Integer  > 0 if  NSPAN  is  zero  or 
blank). 

LCH0RD  ID  of  an  AEFACT  data  card  containing  a list  of  division  points  for  chordwise 

boxes.  Used  only  if  field  6 is  zero  or  blank  (Integer  > 0 if  NCH0RD  is  zero 
or  blank). 

IGID  Interference  group  identification  (aerodynamic  elements  with  different  IGID’s 

are  uncoupled  ) (Integer  >0). 

XI ,Y1 ,Z1 ;X4,Y4,Z4  Location  of  points  1 and  4,  in  coordinate  system  CP  (Real). 

X12;  X43  Edge  chord  length  (in  aerodynamic  coordinate  system)  (Real  _>  0,  and  not  both 

zero). 


(Continued) 


2.4-22 (03/30/83) 


BULK  DATA  DECK 


ORIGINAL  PAGE  t9 
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CAER01  (Cont.) 


Remarks : 


^elem 


Y 


elem 


1.  The  boxes  are  numbered  sequentially*  beginning  with  EID.  The  user  should  be  careful  to  ensure 
that  all  box  numbers  are  unique,  and  different  from  structural  grid  ID's. 

2.  The  number  of  division  points  is  one  greater  than  the  number  of  boxes.  Thus,  if  NSPAN  = 3, 
the  division  points  are  0.0,  0.333,  0.667,  1.000.  If  the  user  supplies  division  points,  the 
first  and  last  points  need  not  be  0.  and  1.  {in  which  the  corners  of  the  panel  would  not  be  at 
the  reference  points). 

3.  A triangular  element  is  formed  if  X12  or  X43  = 0. 

4.  The  element  coordinate  system  (right-handed)  is  shown  in  the  sketch. 

5.  The  continuation  card  is  required. 


2.4-23  (3/1/76) 

i/Of 


NASTRAN  DATA  DECK 


ORIGINAL  PASS  fg 
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Input  Data  Card  CAER02  Aerodynamic  Body  Connection 

Description:  Defines  an  aerodynamic  body  for  Doublet-Lattice  aerodynamics. 


Format  and  Example: 

I 2 3 • 4 5 6 7 8 9 10 


CAER02 

EID 

PID 

CP 

NSB 

NINT 

LSB 

LINT 

IGID 

ABC 

CAER02 

1500 

2 

100 

4 

99 

1 

abc 

*BC 

XI 

Y1 

Z1 

X12 

+bc 

-1.0 

100. 

-30. 

175. 

Field  Contents 


EID 


Element  identification  number  (Integer  > 0). 


PID 

CP 

NSB 

NINT 

LSB 

LINT 

IGID 

XI ,Y1 ,Z1 
X12 


Property  identification  number  (Integer  > 0). 

Coordinate  system  for  locating  point  1 (Integer  > 0). 

Number  of  slender  body  elements;  if  a positive  number  is  given,  NSB  equal 
divisions  are  assumed;  if  zero  or  blank,  see  field  7 for  a list  of  divisions 
(Integer  i 0). 

Number  of  interference  elements;  if  a positive  number  is  given,  MINT  equal 
divisions  are  assumed;  if  zero  or  blank,  see  field  8 for  a list  of  divisions 
(Integer  > 0). 

ID  of  an  AEFACT  data  card  for  slender  body  division  points;  used  only  if  field  5 
is  zero  or  blank  (Integer  :•  0). 

ID  of  an  AEFACT  data  card  containing  a list  of  division  points  for  interference 
elements  used  only  if  field  6 is  zero  or  blank  (Integer  > 0). 

Interference  group  identification  (aerodynamic  elements  with  different  IGID's 
are  uncoupled)  (Integer  > 0). 

Location  of  point  1 in  coordinate  system  CP  (Real). 

Length  of  body  in  the  x-direction  of  the  aerodynamic  coordinate  system  (Real  > 0). 


Remarks: 


1 Point  1 is  the  leading  point  of  the  body. 

2.  All  CAER01  (panels)  and  CAER02  (bodies)  in  the  same  group  (IGID)  will  have 
aerodynamic  interaction. 

3.  Interference  elements  are  optional,  but  if  used  at  least  one  element  is  required 
for  each  aerodynamic  body  specified  by  this  card. 

4.  Element  identification  numbers  on  the  aerodynamic  bodies  must  have  the  following 
sequence: 

(a)  CAER01  Panels  first  (lowest  number) 

(b)  Z-bodies  (see  PAER02  0RIENTation  flag) 

(c)  ZY-bodies 

(d)  Y-bodies  (highest  number) 

(Continued) 

2.4-24  (12/29/78) 

o\\l 


f 


BULK  DATA  DECK 
CAER02  (Cont.) 


and  they  must  be  unique  with  respect  to  all  structural  grid  ID's. 

5.  The  total  number  of  interference  bodies  associated  with  a panel  is  limited  to 
six* 

6.  At  least  two  slender  body  elements  are  required  for  every  aerodynamic  body 

specified  by  this  card.  J 


2.4-2S  (12/29/78) 

Y/  i 
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Input  Data  Card  CAER03 


Aerodynamic  Mach  Box  Surface  Connection 


Description:  Defines  the  aerodynamic  edges  of  a Mach  Box  lifting  surface.  If  no  cranks  are 
present,  this  card  defines  the  aerodynamic  Mach  Box  lifting  surface. 

Format  and  Example: 


CAER03 


CAER03 


LISTW  LISTC1 


22 


LISTC2 


Contents 


LISTW 


LISTC1 

LISTC2 

XI  ,Y1 ,Z1 
X4,Y4,Z4 

X12.X43 


Element  identification  number  (Integer  > 0). 

Property  identification  number  (Integer  > 0). 

Coordinate  system  for  locating  points  1 and  4 (Integer  a 0). 

The  ID  of  an  AEFACT  data  card  which  lists  (x,y)  pairs  of  structural  interpolation 
grid  points  of  the  wing  (Integer  > 0). 

The  ID  of  AEFACT  data  cards  which  list  (x,y)  pairs  for  controls  (if  they  exist) 
(Integers  > 0). 

Location  of  points  1 and  4 in  coordinate  system  CP  (Real). 

Edge  chord  lengths  (in  aerodynamic  coordinate  system)  Real  > 0,  XI 2 / 0.), 


Remarks:  1.  The  x,y  pairs  of  LISTW,  LISTC1,  and  LISTC2  (AEFACT)  data  cards  are  in  the  aero 

element  coordinate  system. 

2.  If  cranks  and/or  control  surfaces  exist,  their  locations  are  given  on  the  PAER03 
data  card. 

3.  The  numbering  system  and  coordinate  system  are  shown  on  the  next  page. 


(Continued) 


2.4-26  (12/29/78) 


4/? 


BULK  DATA  DECK 


The  following  twelve  points  are  defined  for  each  Mach  Box  lifting  surface 
Planform  Corners 

1.  Leading  edge,  inboard 

2.  Trailing  edge,  inboard 

3.  Trailing  edge,  outboard 

4.  Leading  edge,  outboard 
Cranks 

5.  Leading  edge 

6.  Trailing  edge 
Control 

7.  Hinge  line,  inboard 

8.  On  inboard  edge  (usually  at  trailing  edge) 

9.  Hinge  line,  outboard 

10.  On  outboard  edge 

Control  (if  two) 

9.  Hinge  line,  inboard 

10.  On  inboard  edge  (usually  at  trailing  edge) 

11.  Hinge  line,  outboard 

12.  On  outboard  edge  (usually  at  trailing  edge) 

2.4-27  (12/29/78) 


NASTRAN  DATA  DECK 


ORIGINAL  PAGE  -S 
OF  POOR  QUALITY 


Input  Data  Card  CAERg4  Aerodynamic  Macro-Strip  Element  Connection 

Description:  Defines  an  aerodynamic  macro  element  for  strip  theory. 

Format  and  Example: 


CAER04 

EID 

PID 

CP 

NSPAN 

LSPAN 

x 

IU 

ARP 

_CAER04 

6000 

6001 

100 

315 

a be 

+BC 

XI 

Y1 

Z1 

XI 2 

X4 

Y4 

Z4 

X43 

— 

+bc 

0.0 

0.0 

0.0 

1.0 

0.2 

1.0 

0.0 

0.8 

Field 

EID. 

PID 

CP 

NSPAN 

LSPAN 


XI  ,Y1 ,Z1 
X4, Y4,Z4 

X12jX43 


Contents 

Element  identification  number  {Integer  > 0) 

Property  identification  number  {Integer  > 0) 

Coordinate  system  for  locating  points  1 and  4 (Integer  > 0) 

Number  of  strips;  if  a positive  value  is  given,  NSPAN  equal  strips  are 
assumed.  If  zero  or  blank,  use  LSPAN  field  {Integer  > 0). 

ID  of  an  AEFACT  data  card  containing  a list  of  division  points  for  strips. 
Used  only  if  field  5 is  zero  or  blank  (Integer  > 0 if  NSPAN  is  zero  or  blank). 

Location  of  points  1 and  4 in  coordinate  system  CP  (Real) 


Remarks : 1 . 


I??  !*lipS  aru  numbered  sequentially,  beginning  with  EID.  The  user  must  ensure  that 
all  strip  numbers  are  unique  and  different  from  structural  grid  ID*s. 

2'  MSDflHUmbr  2?  P°ints  1-s  one  greater  than  the  number  of  boxes.  Thus,  if 

NSPAN  = 3,  the  division  points  are  0.0,  0.333,  0.667,  1.000.  If  the  user  supplies 

corners0 "nf °th npf  ia  an,d  Jast  pojnts  naed  not  be  °*  and  (in  which  case  the 
corners  of  the  panel  would  not  be  at  the  reference  points). 

3.  A triangular  element  is  formed  if  XI 2 or  X43  = 0. 


2.4-28  (12/29/78) 

4S/ 


BULK  DATA  DECK 

Input  Data  Card  CAER05  Aerodynamic  Macro-Piston  Theory  Element  Connection 
Description:  Defines  an  aerodynamic  macro-element  for  Piston  Theory. 


original  fags  m 
0F  p°OR  quality 


Format  and  Example: 


1 2 3 4 5 6 7 8 9 10 


CAER05 

EID 

PID 

CP 

NSPAN 

LSPAN 

NTHRY 

NTHICK 

X 

ABC 

CAER05 

6000 

6001 

100 

315 

. . 

0 

abc 

+BC 

XI 

Y1 

Z1 

XI 2 

X4 

Y4 

Z4 

X43 

+bc 

0.0 

0.0 

0.0 

1.0 

0.2 

1.0 

0.0 

0.8 

Field 

EID 

PID 

CP 

NSPAN 

LSPAN 

NTHRY 


NTHICK 


XI  ,Y1 ,Z1 
X4,Y4,Z4 

X12.X43 


Contents 


Element  identification  number  (Integer  > 0). 

Property  identification  number  (Integer  > 0). 

Coordinate  system  for  locating  points  1 and  4 (Integer  2 0). 

Number  of  strips;  if  a positive  value  is  given,  NSPAN  equal  strips  are  assumed. 

If  zero  or  blank,  use  LSPAN  field. 

ID  of  an  AEFACT  data  card  containing  a list  of  division  points  for  strips. 

Uc«d  only  if  field  5 is  zero  or  blank  (Integer  > 0 if  NSPAN  is  zero  or  blank). 

Parameter  to  select  the  theory  (Integer  0,  blank,  1,  or  2).  See  Remark  4. 

0 - Use  Piston  Theory. 

1 - Use  Van  Dyke  Theory  (no  sweep  correction,  secA  = 1-). 

2 - Use  Van  Dyke  theory  with  sweep  correction. 

Parameter  to  select  thickness  integrals  input  (Integer  > 0 or  blank). 

0 - Thickness  integrals  are  computed  internally. 

>0  - Thickness  integrals  are  input  directly  and  is  the  ID  number  of 
AEFACT  data  card  which  lists  the  I and/or  0 integrals. 

Location  of  points  1 and  4 in  coordinate  system  CP  (Real). 

Edge  chord  lengths  in  aerodynamic  coordinate  system  (Real  > 0,  and  not  both  zero). 


zelem 


nastran  DATA  deck 


ORIGINAL  FAGS  IS 
OF  POOR  QUALmf 


CAER05  (Cont.) 


— 3rkS-:  are  umbered  sequentially,  beginning  with  EID.  The  user  must  ensure 

that  all  strip  numbers  are  unique  and  different  from  structural  grid  ID's 

2‘  SMfr  1 POi'?t!  is  Qn*  9reater  than  number  of  boxes.  Thus  if 

'l"™  tne  division  points  are  0 0 0 333  n i nnn  aC  ’ '• 

sst  st  £r 1 « «,es 


3.  A triangular  element  is  formed  if  XI 2 or  X43  = 0. 

4.  Three  separate  "piston  theory"  formulations  are  available  (see  Section  1.11.2.5). 

5.  I and  J thickness  integral  definitions: 

T 


1 

5 i-"- 


Hinge  Line 

L _ 


d r 5=i  — 

9^  = “ slope  of  airfoil  semithickness 


h */o 

v/; 

g5ds 

l,i  ’ /„  Ss5dE 

WS 

Cg^dc 

'3  ' J 

0 e Vs 

d3-j; 

C2g€d5 

'4  "/o 

- 7 

°4  ~/«h 

g|d5 

Is'/ 

0 ^ 

Js  ‘A 

Cg|d5 

! ^ 

1 

ezgfd5 

See  PAER05  for  a method  to  have  these  integrals  computed  internally. 


2.4-30  (12/29/78) 

</j?3 


BULK  DATA  DECK 

Input  Data  Card  CAXIFi  Fluid  Element  Connections 


OF  eSnP4GE  » 

OOR  Quarry 


Description: 

points. 


Defines  an  axi symmetric  fluid  element  which  connects  i =2,  i =3,  or  i = 4 fluid 


Formats  and  Examples: 


2 3 4 5 6 7 8 9 10 


CAXIF2 

EID 

IDF1 

IDF2 

x 

RH0 

B 

CAXIF2 

11 

23 

25 

.25E-03 

CAXIF3 

EID 

IDF1 

IDF2 

IDF3 

x 

RH0 

B 

CAXIF3 

105 

31 

32 

33 

6.7E4 

CAXIF4 

EID 

IDF1 

IDF2 

IDF3 

IDF4 

RH0 

B 

xr 

CAXIF4 

524 

421 

425 

424 

422 

.5-3 

2.5+3 

Field 


Contents 


EID 

IDFj 

RH0 

B 


Element  identification  number  (Integer  > 0) 

Identification  numbers  of  connected  GRIDF  points,  j = l,2,...i  (Integer  > 0) 
Fluid  density  in  mass  units  (Real  > 0.0  or  blank) 

Fluid  bulk  modulus  (Real  > 0.0  or  blank) 


Remarks : 1.  This  card  is  allowed  only  if  an  AXSL0T  card  is  also  present. 


2.  The  element  identification  number  (EID)  must  be  unique  with  respect  to  all  other 
fluid  or  structural  elements. 


3.  If  RH0»  or  B are  "blank"  the  corresponding  values  on  the  AXSL0T  data  card  are  used, 
in  which  case  the  default  must  not  be  blank  (undefined). 

4.  Plot  elements  are  generated  for  these  elements.  Because  each  plot  element  connects 
two  points,  one  is  generated  for  the  CAXIF2  element,  three  are  generated  for  the 
CAXIF3  element,  and  four  plot  elements  are  generated  for  the  CAXIF4  element.  In  the 
last  case  the  elements  connect  the  pairs  of  points  (1-2),  (2-3),  (3-4)  and  (4-1).  ' 

5.  If  B = 0.0,  the  fluid  is  considered  to  be  incompressible. 


2.4-31  (6/1/72) 


NASTRAN  DATA  DECK 


GRIGtN/VL  FA^  kS 
OF.  POOR  QUALITY 


Input  Data  Card  CBAR  Simple  Beam  Element  Connection 

Description:  Defines  a simple  beam  element  (BAR)  of  the  structural  model. 


Format  and  Example: 


CBAR 

E1P 

PID 

GA 

GB 

U 

XI, GO 

/ 

X2 

0 

X3 

y 

F 

10 

abc 

CBAR 

2 

39 

7 

3 

13 

2 

123 

+bc 

PA 

PB 

Z1A 

Z2A 

Z3A 

Z1B 

Z2B 

Z3B  j 

+23 

513 

Field 

EID 

PID 

GA,GB 
XI ,X2,X3 


GO 


Contents 

Unique  element  identification  number  (Integer  > 0) 

TuK??  iSj* ,s  EID  "n,ess  mm  card 

Grid  point  identification  numbers  of  connection  points  (Integer  > 0;  GA  / GB) 
bSk*f(LedSliSCatl°n  nUmber  t0  °ptionally  supP1y  X7»  X2»  X3  (integer  > 0 or 


F 


PA,PB 


Flag  to  specify  the  nature  of  fields  6-8  as  follows: 


6 7 8 


F = blank* 

F = 1 

XI 

X2 

X3 

F = 2 

GO 

blank/0 

blank/0 

Pin  flags  for  bar  ends  a and  b,  respectively,  that  are  used  to  insurp  that  +ho  ha>. 
pnr|n^-F  a f?rcs  or  monient  corresponding  to  the  pin  flag  at  that  resDective 

5,  the  torsionalX?Stant!)Pin  fla9  4 15  specified*  the  bar  must  have  a value  for 


Z1A,Z2A,Z3A 

Z13,Z2B,Z3B 


Components  of  offset  vectors  wa  and  wb,  respectively,  (see  figure  1(a),  page 
(Real  Ir  blfnk?  coordinate  systems  at  P0™**  GA  and  GB,  respectiSely. 


(Continued) 


*See  the  BAR0R  card  for  default  options  for  fields  3,  6,  7,  8 and  9. 


2.4-32  ( 3/1/75) 


BULK  DATA  DECK 


C.BAR  (Cont. ) 


Remarks : 1. 


Element  identification  numbers  must  be 
identification  numbers. 


unique  with  respect  to  all  other  element 


2. 


3. 


4. 


For  an  explanation  of  bar  element  geometry,  see  Section  1.3.2. 


Zero  (0)  must  be  used  in  fields  7 and  8 in  order  to  override  entries  in  these 
fields  associated  with  F = 1 in  field  9 on  a BAR0R  card 


If  there  are  no  pin  flags  or  offsets,  the  continuation  card  may  be  omitted. 


/- 


(- 


a 

A 


2.4-33  (3/1/76) 


$2r  


GRiGffvLAl  PAQS  JS 
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Input  Data  Card  CCfflM  Axisynnetric  Shall  Element  Connaction 

Description:  Defines  the  connection  of  a conical  shell  element. 

Format  and  Example: 

~ Contents 

EID  Uni(’ue  elen,ent  identification  number  (l  < integer  < 9999) 

PID  Identification  number  of  a PC0NEAX  card  "(Default  is  EID)  (Integer  > 0) 

I denti fi cation  number  of  a RINGAX  card  (Integer  > 0;  RA  f RB) 

RB  Identification  number  of  a RINGAX  card  (Integer  > 0;  RA  / RB) 

Remarks:  1.  This  card  is  allowed  if  and  only  if  an  AXIC  card  is  also  present. 

2'  £^ld,SCUSS,0n  0f  th8  con1cal  she11  prob'™'  SM  5-9  of  the  Theoretical 


2.4-34  (12/31/77) 

^7 


bulk  data  deck 

Input  Data  Card  CDAm  Scalar  Damper  Connection 

tecriEtinn:  Defines  a scalar  damper  element  of  the  structural  model 


Field 

EID 

PID 

Gl,  G2 
Cl,  C2 


Contents 


Unique  element  identification  number  (Integer  > 0) 
Identification  number  of  a PDAMP  property  card  (Default  is 
Geometric  grid  point  identification  number  (Integers  0) 
Component  number  (6  > Integer  >0) 


EID)  (Integer 


> 


0) 


'•  C8CtsrtPbT2tL"VS,a"kd  le^'o^ -!nhWMChnTe-the  “^Ponding  Cl  and/or 
terminal  Gl  or  G2  with  a corSnSLi^tlS  ™ "Setl  J?  ,ndicate  a Sroundld* 
and/or  ground  are  involved,  it  is  .ora®  efficient  £°us)  Vckm  P0,nt 

mSt  be  “n,,<)ue  resPaa‘  to  aVL  other  element 

3.  The  two  connection  points,  (Gl,  Cl)  and  (G2,  C2>,  must  be  distinct. 

4.  for  a discussion  of  the  scalar  elements,  see  Section  S.6  of  the  Theoretical  „anu„. 

5.  In  heat  transfer  analysis,  the  CDAMP1  card  may  be  used  tn  ripf,’nQ  * t 

capacitance  (Q=BT)  if  connected  to  grid  point  SI.  mP  thermal 

is9constrainedmtoa]ero.a  SCalar  P°int  °r  coordl'nate  °f  a geometric  grid  point  whose  displacement 


2.4-35  (12/31/77) 


4Vj 


NASTRAN  DATA  DECK 


Input  Data  Card  CDAMP2  „ 

Scalar  Damper  Property  and  Connection 

, scaIa,  ^ eIaM„t  of  the  s 


of  the  structural  model  without  reference 


Format  and  Examplp- 

I— ___2_ 

CDAMP2  I EID 
CDAMP2  j]6  Zo 


Field 


Gl,  G2 
Cl,  C2 


Contents 

Ihtw.  .!».«  identification  ncbar  (Integer  > 0) 

The  value  of  the  scalar  damper  (Real) 

Geometric  grid  point  identification  „™ber  (Integer  > 0) 
Component  number  (6  > Integer  > 0)  9-0) 


identification  nuSS."Umbers  mUSt  be  uni9ue  with  respect  to  aU  other  element 

3‘  defl‘neS  the  element  since  no  material  or  geometric 

4-  The  two  connection  points,  (Gl , Cl)  and  (G2,  C2),  must  be  distinct 
' Manual dlscussi0n  of  the  scalar  elements,  see  Section  5.6  of  the  Theoretical 

capaSL^S  Sl.US6d  t0  defi"e  3 1Umped  thermal 

is  constrained  to  zeJo/  P°1nt  °r  coord™ate  of  a geometric  grid  point  whose  displacement 


2.4-36  (12/31/77) 


Field 

HID 
PID 
SI,  S2 

Remarks : 


Contents 

Unique  element  identification  number  (Integer  > 0) 

Identification  number  of  a PDAMP  property  card  (Default  is  EID)  (Integer  > 0) 
Scalar  point  identification  numbers  (Integers  0;  SI  f S2) 

. SI  or  S2  may  be  blank  or  zero  indicating  a constrained  coordinate. 

. Element  identification  numbers  must  be  unique  with  respect  to  all  other  element 
identification  numbers. 

. One  or  two  scalar  damper  elements  may  be  defined  on  a single  card. 

. For  a discussion  of  the  scalar  elements,  see  Section  5.6  of  the  Theoretical 
Manual . 

. In  heat  transfer  analysis  the  CDAMP3  card  may  be  used  to  define  a lumped  thermal 
capacitance  (Q=BT)  if  connected  to  grid  point  SI. 


2.4-37  (12/31/77) 
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Input  Data  Card  CDAMP4  Scalar  Damper  Property  and  Connection 

B55c^ar0pointsfineS  3 SCalar  daniper  element  °f  the  structura7  model  which  is  connected  only 


Format  and  Example: 


3 , 4 5 6 7 8 'd 


CDAMP4 

EID 

B 

SI 

S2 

EID 

B 

Q 

SI 

3 

S2 

IU 

CDAMP4 

16 

-2.6 

4 

9 

17 

+8.6 

3 

7 

Field 

EID 

B 

SI,  S2 


Contents 

Unique  element  identification  number  (Integer  > 0) 

The  scalar  damper  value  (Real) 

Scalar  point  identification  numbers  (Integer  > 0;  SI  / S2) 


Remarks : I.  SI  or  S2  may  be  blank  or  zero  indicating  a constrained  coordinate, 

2.  Element  identification  numbers  must  be  unique  with  respect  to  all  other  element 

identification  numbers.  

3.  This  card  completely  defines  the  element  since  no  material  or  geometric  properties 
3 re  rscjui  rodt 

4.  One  or  two  scalar  damper  elements  may  be  defined  on  a single  card. 

5*  Manual dlSCUSSi 00  °f  the  scalar  elements>  see  Section  5.6  of  the  Theoretical 

6.  In  heat  transfer^analysis  the  CDAMP4  card  may  be  used  to  define  a lumped  thermal 
capacitance  (Q=BT)  if  connected  to  grid  point  SI. 


2.4-38  (12/31/77) 

4# 


■*  ' 

SOui*  — - 


BULK  DATA  DECK 


0RK5fW.fi, L FAVZ  53 

of  poor  quality 


Input  Data  Card  CDUMi  Dummy  Element  Connection 

Descri ption:  Defines  a dummy  element  {1  < i < g). 


Format  and  Example: 


1 2 34567  89  10 


CDUMi 

EID 

PID 

G1 

G2 

G3 

G4 

-etc.- 

GN 

abc 

CDUM2 

114 

108 

2 

5 

6 

8 

11 

ABC 

+bc 

A1 

A2 

-etc.- 

AN 

+BC 

2.4 

3.E4 

2 

50 

Contents 

Element  identification  number  (Integer  > 0) 

Identification  number  of  a PDUMi  property  card  (Integer  > 0) 

Grid  point  identification  numbers  of  connection  points  (Integer  > 0, 
G1  / G2  . . . f GN) 

Additional  entries  (Real  or  Integer) 


Field 

Eli) 

PID 

G1...GN 

A1...AN 


HePla-ri>iL:  1-  The  user  must  code  the  associated  element  routines  for  matrix  generation,  stress 

recovery,  etc.,  and  perform  a link  edit  to  replace  the  dummy  routines. 

2.  If  no  property  card  is  required,  field  3 may  contain  the  material  identification 
number. 

3.  Additional  entries  are  defined  in  the  user  written  element  routines. 


2.4-39  (6/1/72) 

4P 


NASTRAN  DATA  DECK 


Input  Data  Card  CELAS1  Scalar  Spring  Connection 

Description:  Defines  a scalar  spring  element  of  the  structural  model. 


format  and  Example: 


J 

i 

3 

4 

5 

6 

7 

8 

9 

10 

CELAS1 

EID 

IT)™ 

Gl 

Cl 

G2 

C2  1 

CELAS1 

2 

1 6 

8 

1 1 

Field  Contents 

Unique  element  identification  number  (Integer  > 0) 

Identification  number  of  a PELAS  property  card  (Default  is  EID)  (Integer  > 0) 
Geometric  grid  point  identification  number  (Integer  > 0) 

Component  number  (6  > Integer  > 0) 

Remarks:  1.  Scalar  points  may  be  used  for  G1  and/or  G2  in  which  case  the  corresponding  Cl  and/or 
C2  must  be  zero  or  blank.  Zero  or  blank  may  be  used  to  indicate  a grounded* 
terminal  G1  or  G2  with  a corresponding  blank  or  zero  Cl  or  C2.  If  only  scalar  points 
and/or  ground  are  involved,  it  is  more  efficient  to  use  the  CELAS3  card. 

2.  Element  identification  numbers  must  be  unique  with  respect  to  all  other  element 

identification  numbers.  — 

3.  The  two  connection  points,  (Gl,  Cl)  and  (G2,  C2),  must  be  distinct. 

4.  For  a discussion  of  the  scalar  elements,  see  Section  5.6  of  the  Theoretical 
Manual . 


EID 

PID 

Gl,  G2 
Cl,  C2 


5.  In  heat  transfer  analysis  the  CELAS1  card  may  be  used  to  define  a conduction  or 
convection  between  two  points  or  to  ground  (Q=  KAT). 


*A  grounded  terminal  is  a scalar  point  or  coordinate  of  a geometric  grid  point  whose  displacement 
is  constrained  to  zero. 


2.4-40  (12/31/77) 


Input  Data  Card  CELAS2 


Scalar  Spring  Property  and  Connection 


property1'vai:ue°ef1neS  * SC3lar  SpHn9  element  °f  the  structural  "ode!  without  reference  to  a 


Format  and  Example: 


CELAS2 

EID 

K 

Gl 

Cl 

G2  ■ 

C2 

O 

GE 

a 

S 

IU 

CELAS2 

28 

6.2+3 

32 

«. 

19 

4 

Field 

EID 

K 

Gl,  G2 
Cl,  C2 
GE 
S 


Contents 

Unique  element  identification  number  (0  < Integer  < ID7  if  acoustic) 
The  value  of  the  scalar  spring  (Real) 

Geometric  grid  point  identification  number  (Integer  > 0) 

Components  number  (6  Integer  > 0) 

Damping  coefficient  (Real) 

Stress  coefficient  (Real) 


K may  bt,UStd  f?r  G1  and/or  G2  in  which  case  corresponding  Cl  and/or 

tpminaibnZer0r5r  Zero  or  blank  may  be  used  to  indicate  a grounded* 

terminal  Gl  or  G2  with  a corresponding  blank  of  zero  Cl  or  C2.  If  only  scalar 

points  and/or  ground  are  involved,  it  is  more  efficient  to  use  the  CELAS4  card. 

2'  assti^sa.-*"  ~st  be  uniq“e  ",th  respect  to  ai  °ther 

3'  JSjaSS“»ST!e5S?Id?*1J'  defines  the  e,“ent  s1n“  ™ Bl*tsr'a>  or  9™«ric 

4.  The  two  connection  points,  (Gl,  Cl)  and  (G2,  C2),  must  be  distinct. 

5.  For  a discussion  of  the  scalar  elements,  see  Section  5.6  of  the  Theoretical  Manual. 

6.  In  heat  transfer  analysis  the  CELAS2  card  may  be  used  to  define  a conduction  nr 

convection  between  two  points  or  to  ground  (Q=KAT).  conduction  or 

*1sSSSiSdmt!aIero.a  SCalar  P°1nt  °r  Coordinate  of  a geometric  grid  point  whose  displacement 


2.4-41  (12/31/77) 

¥3Y 


Field 


Contents 


EID 

PID 

SI,  S2 


Unique  element  identification  number  (Integer  > 0) 

Identification  number  of  a PELAS  property  card  (Default  is  EID)  (Integer  > 0) 
Scalar  point  identification  numbers  (Integer  > 0;  SI  j*  S2) 


Remarks : 1.  SI  or  S2  may  be  blank  or  zero  indicating  a constrained  coordinate. 


2.  Element  identification  numbers  must  be  unique  with  respect  to  all  other  element 
identification  numbers. 


3. 


- 


5. 


One  or  two  scalar  springs  may  be  defined  on  a single  card. 

For  a discussion  of  the  scalar  elements,  see  Section  5.6  of  the  Theoretical 
Manual . 

In  heat  transfer  analysis  the  CELAS3  card  may  be  used  to  define  a conduction  or 
convection  between  two  points  or  to  ground  (Q=KAT). 


t 


2.4-42  (12/31/77) 


* • i . 


r -*rS*?rtTii 


1 KVA  I r>«.  7* « * a.  . . 


BULK  DATA  DECK 


uvik. 


Input  Data  Card  CELAS4 


Scalar  Spring  Property  and  Connection 


Pg5£.r.iPtion:  Deanes  a scalar  element  of  the  structural  model  which  is  connected  only  to 
scalar  points  without  reference  to  a property  value. 


Format  and  Exampl  e : 


1 

CEL  AS  4 
CELAS4 


13  16.2-3 


EID 

K 

SI,  S2 


Contents 

Unique  element  identification  number  (Integer  > 0) 

The  scalar  spring  value  (Real) 

Scalar  point  identification  numbers  (Integers  0;  SI  f S2) 


Remarks : 1.  SI  or  S2  but  not  both  may  be  blank  or  zero  indicating  a constrained  coordinate. 

2.  Element  identification  numbers  must  be  unique  with  respect  to  all  other  element 

identification  numbers.  

3.  This  card  completely  defines  the  element  since  no  material  or  geometric  properties 

are  required.  r r 

4.  No  damping  coefficient  is  available  with  this  form.  (Assumed  to  be  0.0) 

5.  No  stress  coefficient  is  available  with  this  form. 

6.  One  or  two  scalar  springs  may  be  defined  on  a single  card. 

7 Manual diSCUSSi°n  °f  ^ Scalar  elemants»  see  Section  5.6  of  the  Theoretical 

8.  In  heat  transfer  analysis  the  CELAS4  card  may  be  used  to  define  a conduction  or 
convection  between  two  points  or  to  ground  (Q=KAT). 


NASTRAN  DATA  DECK 


©MNAL  PAGS  19 

OH  POOR  QUALITY 


Input  Data  Card  CELB0W  - Curved  Beam  or  Elbow  Element 

Description:  Defines  a curved  beam  or  elbow  element  of  the  structural  model, 
Format  and  Example: 


Field 


GA,GB 

X1,X2,X3 


Remarks: 


Contents 

Element  identification  number  {Integer  > 0) 

Identification  number  of  a PEIB0W  property  card  (Integer  > 0) 

Grid  point  identification  numbers  of  connection  points  {Integer  > 0;  GA  / GB) 

Components  of  vector  v at  end  A (see  figure  below),  measured  at  end  A,  parallel 
to  the  components  of  the  displacement  coordinates  for  GA.  Vector  points  the 
direction  from  GA  to  C (center  of  curvature),  and  is  used  to  orient  the  element 
coordinate  system  for  the  ELB0W  (real,  XI2  + X22 4  + X3Z  > 0). 


W F 


Center  of  Curvature 


Element  Local  Coordinate  System  j j 

1.  The  product  moment  of  inertia  is  neglected  (112  = 0).  This  assumes  that  at  least 
channel5  tee5^^^  °f  ^ element  cross  sect,ion  exists,  e.g.,  tube,  I-beam, 

2.  Element  identification  numbers  must  be  unique  with  respect  to  all  other  element 

identification  numbers.  

3.  There  are  no  pin  flags  or  offsets  permitted  with  the  ELB0W  element. 

4.  The  local  element  coordinate  system  is  shown  in  the  figure  above.  Plane  1 contains 
the  points  GA  and  GB  and  the  vector  v.  Plane  2 is  normal  to  Plane  1 and  contains 
the  vector  v. 


(Continued) 


2.4-44  (09/30/83) 


NASTRAN  DATA  DECK 


ORIGINAL  PAGE  9§ 
OF  POOR  QUALITY 


Input  Data  Card  CEML00P  - Circular  Current  Loop 

Description:  Defines  a circular  current  loop  in  magnetic  field  problems. 
Format  and  Example: 


CEML00P 

SID 

I 

AX  I 

XI 

Yl 

Zl 

X2 

Y2 

+a 

CEML00P 

3 

' 2.5 

1 

5.2 

0.0 

2.25 



+a 

Z2 

i 

XC 

YC 

ZC 

CID 



y - ti 

Field 

SID 

I 

AX  I 

X1.Y1.Z1 

X2,Y2,Z2 

XC,YC,ZC 

CID 


Contents 

Load  set  identification  number  {Integer  > 0) 

Current  through  loop  (units  of  positive  charge/sec)  (Real  > 0.0) 

(=  0,  nonaxisymmetric  problem 

(=  1,  axisymmetric  problem;  TRAPRG  and  TRIARG  elements  are  implied  (Integer) 

Coordinates  of  two  points  through  which  the  loop  passes  (given  in  coordinate 
system  CID)  (Real) 

Coordinates  of  center  of  loop  (given  in  coordinate  system  CID)  (Real) 
Coordinate  system  identification  number  (Integer  > 0) 


-£markS:  L nastrAn!5  mUSt  ^ Sel5Cted  in  the  Case  Contro1  Deck  (L0AD=SID)  to  be  used  by 


2. 

3. 


Ma5JI=1?rY1+'?USt^e  0,0  blank’  and  a11  data  fields  after  Z1  must  be  0.0  or 
blank.  (Continuation  card  need  not  be  present.) 

CID  must  presently  be  0 or  blank. 


4. 


Points  1 and  2,  (XI,  YI,  Zl)  and  (X2,  Y2,  Z2), 
equidistant  from  the  center  of  the  circle.  A1 
two  points  must  be  non-col linear. 


must  be  distinct  and  must  be 

so,  the  center  of  the  circle  and  the 


5. 

6. 


The  direction  of  current  is  assumed  to  be  from  point  1 to  point  2. 

These  computations  involve  elliptic  integrals  computed  by  an  iterative  process  with 

c™LdSce“  ?h  “cKhe„5i00, o;\rsrPfdrS^s^fS 

than  an  amount  equal  to  2%  of  the  radius.  A convergence  criterion  of  1 E-5  wil? 
output,  and°the  colp^taSs0  continue  SW  the*  last  iterated" vlluel13’  3 meSSa9e  is 


2.4-46  (09/30/83) 

\Xf\ 


BULK  DATA  DECK 


ORIGINAL  PA-QT 
OF  POOR  QUALITY 


Input  Data  Card  CFFREE  - Free  Fluid  Surface 


Description: 

analysis. 


Defines  the  fluid  elements  composing  the  free  fluid  surface  in  a hydroelastic 


Format  and  Example: 


Field 

EIDF 

GRAVID 

FACE 


Contents 

Fluid  element  identification  number  (Integer  > 0)  (see  Remark  1) 
Identification  number  of  a GRAV  gravity  vector  set  (Integer  > 0) 


f,,Ud  sWt'  E,DF’ 


Remarks: 


1. 

2. 


Allowable  fluid  element  types  are  CFHEX1,  CFHEX2,  CFTETRA  and  CFWEDGE. 


The  numbering  conventions  for 
bulk  data  card  descriptions. 


solid  faces  are  defined  in  fluid  element  connection 


2.4-47  (09/30/83) 

i/nd 


NASTRAN  DATA  DECK 


ORIGINAL  PACES’  IS 
OF  POOR  QUALITY 


Input  Data  Card  CFHEXi  - Fluid  Hexahedral  Element  Connection 


Description:  Defines  two  types  of  fluid  hexahedral  elements  (three-dimensional  solids  with  eight 
vertices  and  six  quadrilateral  faces)  to  be  used  in  hydroelastic  analysis. 


Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

CFHEXi 

EID 

MID 

Gl 

G2 

G3 

G4 

G5 

G6 

abc 

CFHEX2 

15 

100 

1 

2 

3 

4 

5 

6 

ABC 

+bc 

G7 

G8 

X 

X 

X 

X 

X 

X 

+BC 

7 

8 

Field 

CFHEXi 

EID 

HID 

Gl,... ,G8 


Contents 

CFHEXI  or  CFHEX2  (BCD)  (see  Remark  4) 

Element  Identification  number  (Integer  > 0) 

Material  identification  number  (Integer  > 0) 

Grid  point  identification  numbers  of  connection  points  (Integer  > 0,  Gl  / G2 
. . . / G8) 


Remarks : 1.  Element  identification  numbers  must  be  unique  with  respect  to  all  other  element 

identification  numbers. 


2.  The  numbering  and  order  of  the  grid  points  and  faces,  required  for  specifying  free 
fluid  surfaces,  are  defined  in  the  figure  above. 

3.  The  quadrilateral  faces  must  be  nearly  planar. 

4.  CFHEXI  is  developed  by  5 tetrahedra,  CFHEX2  by  10  overlapping  tetrahedra. 

5.  Material  identification  number  must  reference  a MATF  bulk  data  card. 


2.4-48  (09/30/83) 


-IL 


BULK  DATA  DECK 

Input  Data  Card  CFLSTR  - Fluid/Structure  Interface 

Description:  Defines  fluid/structure  interfaces  in  hydroelastic  analysis. 
Format  and  Example: 


CFLSTR 

EIDF 

GRAVID 

EIDSI 

EIDS2 

EIDS3 

EIDS4 

EIDS5 

EIDS6 

abc 

CFLSTR 

100 

10 

1 

2 

11 

12 

21 

22 

ABC 

+bc 

EIDS7 

EIDS8 

+BC 

31 

32 

CFLSTR 

EIDF 

GRAVID 

EID1 

"THRU" 

EID2 

CFLSTR 

200 

100 

101 

THRU 

106 

Field 
EIDF 
GRAVID 
EIDSi ,EIDi 


Contents 

Fluid  element  identification  number  (Integer  > 0)  (see  Remark  3) 
Identification  number  of  a GRAV  gravity  vector  set  (Integer  > 0) 
Structural  element  identification  numbers  (Integer  > 0) 


Remarks:  1.  As  many  continuation  cards  as  desired  may  appear  when  "THRU"  is  not  used. 

2.  Al_j_  element  identification  numbers  between  EID1  and  EIC2  must  exist  when  using  the 
"THRU"  option. 

3.  Allowable  fluid  element  types  are  CFHEXI,  CFHEX2,  CFTETRA  and  CFWEDGE. 


2.4-49  (09/30/83) 


P'WyfTi'  ffVlTir^irTflTlili1;*!  rn  firi"ir^fViyAMTtti^rffrrrHrr<T^lrTrTi^in*TTrl-vrriiriirv'-i  r.  u 


nastran  data  deck 


ORIGINAL  PAGE  :S 
OF  POOR  QUALITY 


Input  Data  Card  CFLUID1  Fluid  Element  Connections 

Description:  De'fines  three  types  of  fluid  elements  for  axi symmetric  fluid  model. 


Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

CFLUID2 

EID 

IDFI 

IDF2 

X 

>< 

RH0 

B 

CFLUID2 

100 

n 

14 

.025 

o.o  1 

CFLUID3 

EID 

IDFI 

IBF2 

IDF3 

RH0 

B 

CFLUID3 

110 

15 

13 

12 

1 

1.2 

CFLUID4 

EID 

IDFI 

IDF2 

IDF3 

IDF4 

RH0 

B 

CFLUID4 

120 

11 

15 

12 

Field  Contents 

’ g 

EID  Element  identification  number  (Integer,  0 < Idc  < 10  ) 

I0Fi  Identification  number  of  RINGFL  card  (Integer  > 0;  IDF1  / IDF2  / IDF3  / IDF4) 

Hass  density  (Real  > 0.0  or  blank;  If  blank,  the  AXIF  default  value  is  used) 

B Bulk  modulus,  nressure  per  volume  ratio  (Real  or  blank.  Default  value  on  AXIF 

card  is  used  if  blank) 


Remarks : 1.  This  card  is  allowed  only  if  an  AXIF  card  is  also  present. 

2.  Element  identification  number  must  be  unique  with  respect  to  a1J_  other  fluid,  scalar 
and  structural  elements. 


3. 


The  volume  defined  by  IDFi  is  a body  of  revolution  about  the  polar  axis  of  the  Fluid 
Coordinate  System  defined  by  AXIF.  CFLUID2  defines  a thick  disk  with  IDFI  and  IDF2 
defining  the  outer  corners  as  in  the  sketch. 


15 


Polar  ^ 
axis 

120,- 

\ $ =0.0 

\ 

ioofn 

110\ 

j n 12  is 

Radius 


4.  All  interior  angles  must  be  less  than  180°. 


5.  The  order  of  connected  RINGFL  points  is  arbitrary. 


6.  If  the  bulk  modulus  value  is  zero  the  fluid  is  assumed  incompressible. 


2.4-50  (9/1/70) 


BBSoMBii 1 ^y^irffr^ffii  •wi  eg ttsa ftaa mrr  nun ‘rrrwim  irr~i nr ttrnrr-rM  r -m  r 1 1 r i - m 


1 «l  V >W»l 


NASTRAN  DATA  DECK 


ORIGINAL.  Ffi&'il  m 

Input  Data  Card  CFWEDGE  - Fluid  Wedge  Element  Connection  OF  POOR  QUALI7Y 


Description: 
faces  and  two 


Defines  a fluid  wedge  element  (three-dimensional  solid,  with  three  quadrilateral 
opposing  triangular  faces)  to  be  used  in  hydroelastic  analysis. 


Format  and  Example: 


4 5 6 7 8 9 


CFWEDGE 

EID 

MID 

G1 

G2 

G3 

G4 

G5 

G6 

CFWEDGE 

25 

100 

1 

2 

3 

4 

5 

6 

Field 

EID 

HID 

G1 , . . . ,G6 


Contents 

Element  identification  number  (Integer  > 0) 

Material  identification  number  (Integer  > 0) 

rw  ro1!!t  lde']ti^"cation  numbers  of  connection  points  (Integers  > 0; 
ui  f be  f . * ♦ f G6) 


Remarks : 


1. 


^lem?1^-lde"tificatl0n  numbers  must  be  unique  with  respect  to  all  other  element 
identification  numbers.  


2. 


The  numbering  of  the  grid  points  and  faces, 
surfaces,  are  defined  in  the  figure  above. 


required  for  specifying  free  fluid 


j.  The  quadrilateral  faces  must  be  nearly  planar, 

4.  Material  identification  number  must  reference  a MATF  bulk  data  card. 


2.4-52  (09/30/83) 


BULK  DATA  DECK 


ORiEK  IV. 

OF  POCK 


Input  Data  Card  CHBDY  Heat  Boundary  Element 


ffier^^^tor^ux^convectto^and/o^radiation?  "h,CP  1s  “ed  "»•  <" 


Format  and  Example: 

12  3 4 5 6 7 


CHBDY 

EID 

PID 

TYPE 

G1 

G2 

G3 

G4 

CHBDY 

721 

100 

LINE 

101 

98 

. 

+BD721 

+abc 

GA1 

GA2 

GA3 

GA4 

VI 

V2 

V3 

+BD721 

102 

102 

1.00 

0.0 

0.0 

Field 

EID 

PID 

TYPE 


Contents 

Element  identification  number  (Integer  > 0) 

Property  identification  number  (Integer  > 0) 

“AREA?  o?e"ELCYL"pd  ^ b®  006  °f  "P0INT"’  '’LINE'‘’  "REV"’  '‘AREA3", 


G1  ,G2,G3,G4  Grid^joint  identification  numbers  of  primary  connected  points  (Integer  > 0 or 
GA1  ,GA2,GA3,GA4  j denti fi cation  numbers  of  associated  ambient  points 

VI ,V2,V3  Vector  (in  the  basic  coordinate  system)  used  for  element  orientation  (real 


Remarks : 


1.  The  continuation  card  is  not  required. 

2,  The  six  types  have  the  following  characteristics: 


a.  The  P0INT"  type  has  one  primary  grid  point,  requires  a property  card  and  the 
normal  vector  {V1,V2,V3}  must  be  given  if  thermal  vector  flux  is  to  be  used. 

k'  P1®*  E^E  type  has  two  primary  grid  points,  requires  a property  card,  and  the 
vector  is  required  if  thermal  vector  flux  is  to  be  used. 

C‘  Inf  h=^"  type  has  two  primary  grid  points  which  must  lie  in  the  x-z  plane  of 
2th  ™ordll?ate  system  with  x > 0.  The  defined  area  is  a conical  section 

SSati S/S  thermal  S^fiux*  ^ ^ iS 

d.  The  AREA3"  and  ''AREA4"  types  have  three  and  four  primary  grid  points  resoec- 
ordered  t?S\roin?thpfhne  h tHanfular  or  quadrilateral  surface  and  must  be 

SSStfoS  fr  SSSl IScSfflS:  * propert1' card  is  re^rei  f°r 

e.  The  ELCYL  type  (elliptic  cylinder)  has  two  connected  primary  qrid  points  it 

blfl!;Jn?er;LPr°Per,:y  C■r<1•  “d  u th'""al  vactor  f,u*  is  tST«Etof liit 

(Continued) 


2.4-53  (4/1/73) 


NASTRAN  DATA  DECK 


CHBDY  (Cont.) 

sL  JhlJlartlesJMpJtonlrjIt^nT1  Capa°1ty  are  referen<:ed  **  the  ™BDy  card* 

The  associated  Ppints.  SAT,  GA2,  etc.,  may  be  either  grid  or  scalar  points,  and  are 
used  to  define  the  fluid  ambient  temperature  when  a convection  fieldexists.  These 
points  correspond  to  the  primary  (CHBDY  element)  points  Gl,  G2,  etc.,  and  the  number 
of  them  depends  on  the  TYPE  option,  but  they  need  not  be  unique.  Their  values  may  be 

?ieldnistbfS  W S ?JP\Clrd'  °r,they  my  be  connected  toother dements  1?^$ 
£ zero?  M K’  th  b nt  teraperature  associated  with  that  grid  point  is  assumed  to 

Heat  flux  may  be  applied  to  this  element  with  QBDY1  or  QBDY2  cards. 

nvFfrar^ft0Thf1lJX-frfJ  d1r!c!2onal  source  ^ be  applied  to  this  element  with  a 
QVECT  card.  The  orientation  of  the  normal  vector  must  be  defined.  The  grid  point 
ordering  establishes  the  normal  vector  direction  as  end  "a"  to  end  "fa"  for  line  ele- 

S9K  ha"d  r?'e"  r°r  Sross  protll“:t  “action  1.8  fprJL 

definition  of  the  normal  vector  for  each  element  type. 


2.4-54  (12/31/77) 

W? 


BULK  DATA  DECK 


ORIGINAL  RAGS  Zgj 
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Input  Data  Card  CHEXAi  Hexahedron  Element  Connection 


Descri pti on : Defines  two  types  of  hexahedron  elements  (3  dimensional  solid  with  8 vertices  and  6 
quadrilateral  faces,  HEXAi)  of  the  structural  model. 


Format  and  Example: 


1 , 2 3 4 5 6 7 r 8 , § , ]0 


CHEXAi 

EID 

MID 

Gl 

G2 

G3 

G4 

G5 

G6 

abc 

CHEXA2 

15 

2 

7 

8 

9 

10 

15 

16 

ABC 

■fbc 

G7 

G8 

+BC 

17 

18 

Field 


Contents 


CHEXAi 

EID 

MID 

61, ....68 


CHEXAI  or  CHEXA2  (see  Remark  7) 

Element  identification  number  (Integer  > 0) 

Material  identification  number  (Integer  > 0) 

Grid  point  identification  numbers  of  connection  points  (Integers  > 0, 
G1  3*  G2  f ...  f G8) 

18 


Remarks;  1.  Element  identification  numbers  must  be  unique  with  respect  to  all  other  element 
identification  numbers. 


2.  The  order  at  the  grid  points  is:  Gl,  G2,  G3,  G4  in  order  around  one  quadrilateral 
face.  G5,  G6,  G7,  G8  are  in  order  in  the  same  direction  around  the  opposite  quad- 
rilateral, with  Gl  and  G5  along  the  same  edge. 

3.  The  quadrilateral  faces  must  be  nearly  planar. 

4.  There  is  no  nonstructural  mass. 


5.  For  structural  problems,  material  must  be  defined  by  MAT)  card. 

6.  Stresses  are  given  in  the  basic  coordinate  system. 

7.  CHEXAI  represents  the  element  as  5 tetrahedra,  CHEXA2  represents  the  element  as  10 
overlapping  tetrahedra. 


8.  For  heat  transfer  problems,  material  may  be  defined  with  either  a MAT4  or 
MATS  card. 


2.4-55  (6/1/72) 


\ 


5 

pi 

> 

i 
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NASTRAN  DATA  DECK 

Input  Data  Card  CIHEXT.  Linear  Isoparametric  Hexahedron  Element  Connection 

inscription:  Defines  a linear  isoparametric  hexahedron  element  of  the  structural  model. 

* 

Format  and  Example: 


3 4 5 6 7 8 9 


Cl  HEX! 

EID 

PID 

Gl 

G2 

G3 

G4 

G5 

27 

G6 

1U 

abc 

CIHEX1 

137 

5 

3 

8 

! 5 

4 

9 

14 

ABC 

+bc 

G7 

G8 

| 

+BC 

11 

10 

I 

Field 


Contents 


EID 

PID 

G1.....G8 


Element  identification  number  (Integer  >0) 

Identification  number  of  a PIHEX  property  card  (Integer  > 0) 

ES1!)*  identification  numbers  of  connection  points  (Integer  > 0, 
Gl  r G2  f ...  f G8j 


Renarks ; 1. 


El enent  identification  numbers  must  be  unique  with  respect  to  all  other  element 
identification  numbers.  


H.  Grid  points  Gl,  G2,  G3,  G4  must  be  given  in  counter-clockwise  order  about  one 
quadrilateral  face  when  viewed  from  inside  the  element.  GS,  G6s  G7,  G8  are  in 
order  in  the  same  direction  around  the  opposite  quadrilateral,  with  Gl  and  G5 
along  the  same  edge. 


3.  There  is  no  non-structural  mass. 


4.  The  quadrilateral  faces  need  not  be  planar. 

5.  Stresses  are  given  in  the  basic  coordinate  system. 


2.4-56  (12/31/74) 

Wf 


a&B5S»g8rt»g3i 


BULK  DATA  DECK 


ORIGINAL  PAGE  \S 
OF  POOR  QUALITY 


S: 


Input  Data  Card  CIHEX2 


Quadratic  Isoparametric  Hexahedron 


Element  Connection 


Description:  Defines  a quadratic  isoparametric  hexahedron  element  of  the  structural  model. 
Format  and  Example: 


5 6 7 8 9 


f CIHEX2 

EID 

PID 

Gl 

G2 

G3 

G4 

G5 

G6 

IU 

abc  | 

CIHEX2 

no 

7 

3 

8 

12 

13 

14 

9 

ABC  j 

+bc 

G7 

G8 

G9 

Gl  0 

Gil 

G12  | G13 

G14 

def 

+BC 

-5  i 4 

16 

19 

20 

17  1 23 

27 

DEF 

+ef 

Gl  5 

Gl  6 

Gl  7 

G18 

Gl  9 

G20 

+EF 

31 

32 

33 

28 

25 

24 

Field 

EID 

PID 

G1.....G20 


Contents 

Element  identification  number  (Integer  > 0) 

Identification  number  of  a PIHEX  property  card  (Integer  > 0) 

GW  gsT-^  1dejtQ2o)atlon  ntJinbers  of  connection  points  (Integer  > 0, 


i 


s=r&:  '■  fd“tmS™fiSe?s.n“"bers  ”5t  be  uni,“B  ",th  raS|,e" 

2*  i^^i^L61^’’*®8  m!is^  be  91ven  ln  counter-clockwise  order  about  one  quadri- 
lateral  face  when  viewed  from  inside  the  element.  G9,...,G12  and  G13,...  G20  are 
in  the  same  direction  with  Gl,  G9  and  G13  along  the  same  edge.  * 

3.  There  is  no  nonstructural  mass. 

4.  The  quadrilateral  faces  need  not  be  planar. 

5.  Stresses  are  given  in  the  basic  coordinate  system. 


2.4-57  (12/31/74) 

Y3t) 


«U- 


JlSL- 


BULK  DATA  DECK . 

CIHEX3  (Cont.) 

iaate:  ''  id“Sfi2Sf™S.""ters  "ust  be  “ni,ue  "1th  respect  to  sn  <=<*«■ 

2‘  Klf?1"*  GV*'’S12  must  be  given  in  counter-clockwise  nrrior  about  one  nuadri- 
lateral  face  when  viewed  from  inside  the  element.  G13,...,G16;  G17 G20;  and 

521 G32  are  in  the  same  direction  with  G1 , G13,  G17,  G21  along  the  same  edge. 

3.  There  is  no  nonstructural  mass. 

4.  The  quadrilateral  faces  need  not  be  planar. 

5.  Stresses  are  given  in  the  basic  coordinate  system. 


2.4-59  {3/1/76) 


NASTRAN  DATA  DECK 


ORIGINAL  PAGE  5§ 
OF  POOR  QUALITY 


Input  Data  Card  CIS2D8  - Quadratic  Isoparametric  Element  Connection 


Description:  Defines  a quadriparabolic  isoparametric  membrane  element  (IS2D8)  of  the  structural 
modeU 


Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

CIS2D8 

EID 

PID 

G1 

G2 

G3 

G4 

G5 

G6 

+abc 

CIS2D8 

16 

2 

12 

10 

15 

18 

22 

3 

+ABC 

+abc 

G7 

G8 

ID1 

TH 

X 

+ABC 

7 

11 

Field  Contents 

EID  Element  identification  number  (Integer  > 0} 

FID  Identification  number  of  a PIS2D8  property  card  (Integer  > 0) 

G1,G2,...,G8  Grid  point  identification  numbers  of  connection  points  (Integers  >0;  G1  thru 

G8  must  be  unique) 

ID1  Number  of  Gauss  quadrature  points  (ID1=2  or  3— default  is  2) 

TH  Material  property  orientation  angle  in  degrees  (Real).  The  sketch  below  gives 

the  sign  convention  for  TH. 


Remarks : 1.  Element  identification  numbers  must  be  unique  with  respect  to  all  other  element 

identification  numbers,  ' " 


2.  Grid  points  G1  thru  G8  must  be  ordered  as  shown  above. 

3.  This  element  is  a planar  element,  i.e.,  G1  thru  G8  must  be  in  a plane. 

4.  Stresses  are  computed  in  the  element  coordinate  system. 

5.  The  element  may  be  collapsed  to  a triangle  by  having  coincident  grid  points  or  by 

making  two  edges  coll  inear  (which  is  the  preferred  method).  If  grid  points  are  made 


(Continued) 


2.4-60  (09/30/83) 


BULK  DATA  DECK 


CIS2D8  (Cont.) 

65  and  Gz'^^’be  *°1^  points  61, 

6-  Ji!Kr£5*ia  ^2-  “the  mid-side  as 

a crack  element.  s’  e*9*s  w"en  the  element  is  to  be  used  ai 


2.4-61  (09/30/83) 

t/5~f 


NASTRAN  DATA  DECK 


Input  Data  Card  CMASS1.  Scalar  Hass  Connection 

Description:  Defines  a scalar  mass  element  of  the  structural  model. 


Format  and  Example: 


CHASS1 

EID 

PID 

Gl 

□ 

Cl 

D 

G2 

/ 

C2 

8 

9 

10 

CHASS1 

32 

6 

2 

i 

2 

3 

Field 

EID 

PID 

Gl,  G2 
Cl,  C2 


Contents 

Unique  element  identification  number  (Integer  >0) 

Identification  number  of  a PHASS  property  card  (Default  is  EID)  (Integer  > 0) 
Geometric  grid  point  identification  number  (Integer.?  0) 

Component  number  (6  > Integer  £ 0) 


Remarks: 


1. 


2. 


sir s2,i  srinris  ss 


Element  identification  numbers  must  be  unique  with 
identification  numbers. 


respect  to  all  other  element 


3.  The  two  connection  points,  (Gl,  Cl)  and  (G2,  C2),  must  be  distinct. 

4’  MaIualdlSCUSSi°n  °f  thS  SCa1ar  elements*  see  Section  5.6  of  the  Theoretical 

S“'ar  P°i"t  “">rdinate  of  a Seonetrtc  grid  point  riiose  displacement 


2.4-62  (6/1/72) 

V<5f 


Input  Data  Card  CMASS2 


Scalar  Hass  Property  and  Connection 


Description:  Defines  a scalar  mass  element  of  the  structural  model  without  reference  to  a pro- 
perty value. 


Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

CMASS2 

EID 

j M 

Gl 

Cl 

G2 

C2 

CMASS2 

32 

\ 9.25 

6 

1 

7 

Field 


Contents 


EID 

H 

Gl,  G2 
Cl,  C2 


Unique  element  identification  number  (Integer  > 0) 

The  value  of  the  scalar  mass  (Heal) 

Geometric  grid  point  identification  number  (Integers  0) 
Component  number  (6  > Integer  > 0) 


Remarks : 1.  Scalar  points  may  be  used  for  Gl  and/or  G2  in  which  case  the  corresponding  Cl  and/or 
C2  must  be  zero  or  blank.  Zero  or  blank  may  be  used  to  indicate  a grounded* 
terminal  Gl  or  G2  with  a corresponding  blank  or  zero  Cl  or  C2.  If  only  scalar  points 
and/or  ground  are  involved,  it  is  more  efficient  to  use  the  CMASS4  card. 

2.  Element  identification  numbers  must  be  unique  with  respect  to  ajl_  other  element 
identification  numbers. 


3.  This  card  completely  defines  the  element  since  no  material  or  geometric  properties 
are  required. 

4.  The  two  connection  points,  (Gl , Cl)  and  (G2,  C2),  must  be  distinct. 

5.  For  a discussion  of  the  scalar  elements,  see  Section  5.6  of  the  Theoretical 
Manual . 


* A grounded  terminal  is  a scalar  point  or  coordinate  of  a geometric  grid  point  whose  displacement 
is  constrained  to  zero. 


2.4-63  (3/1/70) 


NASTRAN  DATA  DECK 


Input  Data  Card  CMASS3  Scalar  Hass  Connection 

iSSB5bfts.“ef1"CS  3 sca,a’'  ”ass  etae»‘  ”f  structural  model  which  is  connected  only  to 


Format  and  Example: 


CMASS3 

EID 

PID 

t 

SI 

0 

S2 

b 

EID 

7 

PID 

8 

SI 

9 

S2 

10 

CMASS3 

___13 

42 

62 

1_ 

Field 

EID 

PID 

Sls  S2 


Contents 

Unique  element  identification  number  (Integer  > 0) 

Identification  number  of  a PHflss  property  card  (Default  is  EID)  (Integer  > o’ 
calar  point  identification  numbers  (Integer  _>  0;  SI  j*  S2) 


teks:  1.  SI  or  S2  may  be  blank  or  zero  indicating  a constrained  coordinate. 

2*  BtOT,bers  must  be  respect  to  an  other  element 


3-  One  or  two  scalar  masses  mav  be  defined  on  a single  card. 

4’  Manual f1SCUSS'°n  °f  11,6  scalar  elemants>  S£*  Section  5.6  of  the  Theoretical 


) 


2.4-64  (6/1/72) 

H&7 


Input  Data  Card  CMASS4 


Scalar  Hass  Property  and  Connection 


i 


pescript^oji:  Defines  a scalar  mass  element  of  the  structural 
scalar  points  without  reference  to  a property  value. 


model  which  is  connected  only  to 


Format  and  Example: 


1 

2 

""  T~“ 

5 

if 

~^*7  ' 

^ 8 

""  in 

:mass4 

EID 

H 

si 

S2 

EID 

M 

SI 

S2 

1MASS4 

23 

14.92 

6 

23 

2 

-16.3 

0 

29 

Field 

EID 

M 

SI,  S2 


Contents 

Unique  element  identification  number  {Integer  > 0) 

The  scalar  mass  value  (Real) 

Scalar  point  identification  numbers  (Integers  0;  SI  / S2) 


Remarks:  1.  SI  or  S2  may  be  blank  or  zero  indicating  a constrained  coordinate. 

2’  i dentif  i cation ^n umbers  nUmberS  muSt  be  ur”que  with  resPect  to  HI  other  element 
3*  are S req ui  red"*5 1 6 te  1 y defines  the  element  since  no  material  or  geometric  properties 

4.  One  or  two  scalar  masses  may  be  defined  on  a single  card. 

5‘  Manual f Scussion  of  the  scalar  elements.  see  Section  5.6  of  the  Theoretical 


2.4-65  (3/1/70) 
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NASTRAN  DATA  DECK 


ORIGINAL  PAGE  £3 
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Input  Data  Card  CNGRNT 


Identical  (Congruent)  Elements  Indicator 


Description:  Designates  secondary  element(s)  identical  (or  congruent)  to  a primary  element. 
Format  and  Example: 

- 5 :-5  6 7 0 g io 

CNGRNT  PRID  SECID1  SECID2  SECID3  SECID4  SECID5  SECID6  SECID7  afac 
CNGRNT  11  ? 17  ~ Q/l  I on  I nr  I I I 


Alternate  Form 


CNGRNT  PRID  SECID1 
CNGRNT  7 10 


SECID2 


Contents 


SECIDi 


Identification  number  of  the  primary  element  (not  necessarily  the  lowest  nuttier) 

Identification  number(s)  of  secondary  element(s)  whose  matrices  will  be  identical 
(or  congruent)  to  those  of  the  primary  element.  laenticai 


Remartcs:  1.  Orientation,  geometry,  etc.  must  be  truly  identical  such  that  the  same  stiffness 

mass  and  damping  matrices  are  generated  in  the  global  coordinate  system!1 

2.  This  feature  is  automatically  used  by  the  INPUT  module. 

3.  The  CNGRNT  feature  cannot  be  used  when  an  AXIC  card  is  present  in  the  Bulk  Data  Deck. 

4.  An  element  that  has  been  listed  as  a primary  ID  on  a CNGRNT  card  cannot  be  listed  as 

secS^VaV^!^  CNGRNT  card.  However,  if  the  element  “lifted  m a 35 
secondary  ID  on  the  same  card,  then  such  secondary  IDs  are  ignored. 

5*  primary2IDsCOndar,y  IDS  cannot  be  listed  as  congruent  to  two  or  more  different 

6.  Redundant  specifications  on  CNGRNT  cards  are  ignored. 

7.  The  element  IDs  (primary  or  secondary)  specified  on  a CNGRNT  card  need  not  all  exist 
in  a model.  This  greatly  facilitates  the  use  of  the  THRU  option  on  the  card. 
However,  the  user  should  be  cautioned  that,  if  too  many  non-existent  elements  are 

’2  MhiI  GNG£NT  data  as  may  be  the  case  when  the  THRU  option  is  used),  the 
rurJir  ^ ?nt  ^trix  Generator)  module  may  not  have  enough  core  to  process  all  the 
,,w  ^ * that  an  appropriate  message  is  issued  and  those  elements 

separately  ' dat“  C3nnot  be  procesSed  wil1  have  their  element  matrices  computed 

(Continued) 

2.4-66  (09/30/83) 


Wf 


taut  tr?  t V 


BULK  DATA  DECK 


1 


CNGRNT  (Cont.) 

8.  The  stiffness,  mass  and  damping  matrices  are  actually  calculated  for  the  lowest 
numbered  element  in  the  congruent  set  (even  through  this  element  may  not  be  the 
primary  ID). 

9.  See  Section  1.14  for  a detailed  discussion  of  the  congruent  feature. 


2.4-67  |(09/30/83) 


NASTRAN  DATA  DECK 


ORIGINAL  PAGE  IS 
OF  POOR  QUALITY, 


Input  Data  Card  C0NCT  Substructure  Connectivity 


Description:  Defines  the  grid  point  and  degree  of  freedom  connectivities  between  two  substruc- 
tures for  a manual  COMBINE  operation. 


Format  and  Example: 


1 23456789  10 


C0NCT 

SID 

C 

SUBA 

SUBB 

X 

x 

x 

x 

def 

C0NCT 

307 

1236 

WINGRT 

FUSELAGE 

DEF 

+ef 

GAI 

GBI 

GA2 

GB2 

GA3 

GB3 

GA4 

GB4 

hi  j 

+EF 

201 

207 

958 

214 

971 

216 

982 

HIJ 

Field 


Contents 


SID 

C 

SUBA,  SUBB 


Identification  number  of  connectivity  set  (Integer  > 0) 

Component  number  - Any  unique  combination  of  the  digits  1-6  (with  no  imbedded 
blanks)  when  the  Gi  are  grid  points,  or  null  if  they  are  scalar  points. 

Names  of  basic  substructures  being  connected  (BCD). 


GAi,  GBi  Grid  or  scalar  point  identification  numbers  GAi  from  SUBA  connects  to  GBi  fror. 

SUBB  by  the  degrees  of  freedom  specified  in  C (Integer  > 0) 


Remarks : 1.  At  least  one  continuation  card  must  be  present. 


2.  Components  specified  on  a C0NCT  card  will  be  overridden  by  RELES  cards. 

3.  Several  C0NCT  and  C0MCT1  cards  may  be  input  with  the  same  value  of  SID. 

4.  An  alternate  format  is  given  by  the  C0NCT1  data  card. 

5.  Connectivity  sets  must  be  selected  in  the  Substructure  Control  Deck  (C0NNECT=SID) 
to  be  used  by  NASTRAN.  Nets  that  1 C0NNECT 1 is  a subcommand  of  the  substructure 
COMBINE  command. 

6.  SUBA  and  SUBB  must  be  component  basic  substructures  of  the  pseudostructures  being 
combined  as  specified  on  the  substructure  C0MBINE  command  card.  SUBA  and  SUBB  must 
not  be  components  of  the  same  pseudostructure. 

In  the  figure  below,  a substructure  "tree"  and  a set  of  substructure  command  cards 
are  shown.  The  CONNECT  subcommand  references  the  example  C0NCT  card  above.  In  this 
example,  pseudostructure  PSUB1  and  PSUB2  are  combined  and  connected  only  at  paints 
in  their  respective  basic  component  substructures  WINGRT  and  FUSELAGE. 


Basic 

Substructures 


Pseudostructures 


(Continued) 
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BULK  DATA  DECK 


ORIGINAL  PAGE 
OF  POOR  QUALITV 


C0HCT  (Cont.) 


C0MBINE(MANUAL)  PSUB1 ,PSUB2 

NAME  = PPittJB 
T0LER  = 0.01 
CONNECT  = 307 


2.4-69  (3/1/76) 


NASTRAN  DATA  DECK 


ORIGINAL  FAGS  ?S 
OF  POOR  QUALITY 


Input  Data  Card  C0NCT1  Substructure  Connectivity 


Description;  Defines  the  grid  point  and  degree  of  freedom  connectivities  between  two  or  more 
substructures  for  a manual  C0MBINE  operation. 


Contents 

Identification  number  of  connectivity  set  {Integer  > 0) 

Basic  substructure  name  (BCD) 

Component  number  - Any  unique  combination  of  the  digits  1 - 6 (with  no  imbedded 
blanks)  when  the  Gi  are  grid  points,  or  null  if  they  are  scalar  points. 

Grid  or  scalar  point  identification  number  in  substructure  namej  with  components 
Ci  (Integer  >0) 


Remarks : 1.  At  least  one  continuation  card  must  be  present. 

2.  Components  specified  on  C0NCT1  card  will  not  be  overridden  by  RELES  cards. 

3.  Several  C0NCT  and  C0NCT1  cards  may  be  input  with  the  same  value  of  SID. 

4.  An  alternate  format  is  given  by  the  C0NCT  card. 

5.  Connectivity  sets  must  be  selected  in  the  Substructure  Control  Deck  { C0NNECT=SID) 
to  be  used  by  NASTRAN.  Note  that  1 C0NNECT ' is  a subcommand  of  the  substructure 
C0MBINE  command. 

6.  The  NAMEi's  must  be  the  names  of  basic  substructure  components  of  the  pseudostructures 
named  on  the  C0MBINE  card  in  the  Substructure  Control  Deck.  See  the  C0NCT  card  for 

a more  complete  discussion  related  to  the  combination  of  two  substructures. 

7.  This  card  and  its  continuations  effectively  describe  a map  of  connectivities.  Grid 
points  entered  in  the  corresponding  field  of  a substructure  name  define  the  con- 
nectivity participation  for  that  substructure.  Each  continuation  card  defines  the 
connection  relationships  among  the  participating  substructures  for  the  components 
entered. 


Field 

SID 

NAMEi 

Ci 

Gij 


2.4-70  (12/29/78) 

^3 


BULK  DATA  DECK 


ORIGINAL  PASS 
OF  POOR  Q DALIT/ 

Input  Data  Card  C0KM1  Concentrated  Mass  Element  Connection 

Description:  Defines  a 6x6  symmetric  mass  matrix  at  a geometric  grid  point  of  the  structural 

model . 


Format  and  Example: 

1 2 3 4 5 6 7 8 9 10 


C0NM1 

! EID 

G 

CID 

Mil 

M21 

M22 

— 

M31 

M32 

abc 

mSm 

2 

22 

2 

2.9 

6.3 

... 

+1 

tr 

o 

M33 

M41 

M42 

M43 

M44 

M51 

M52 

M53 

'def 

4.8 

28.6 

+2 

+ef 

M54 

M55 

M61 

M62 

M63 

M64 

M65 

M66 

+2 

28.6 

28.6 

Field  Contents 

BID  Unique  element  identification  number  (Integer  > 0) 

G Grid  point  identification  number  (Integer  > 0) 

CID  Coordinate  system  identification  number  for  the  mass  matrix  (Integers  0) 

Mi j Mass  matrix  values  (Real) 

Remarks : 1.  For  a less  general  means  of  defining  concentrated  mass  at  grid  points,  see  C0RM2. 

2.  Element  identification  numbers  must  be  unique  with  respect  to  all  other  element 
identification  numbers. 


2.4-71  (3/1/70) 


NASTRAN  DATA  DECK 


Input  Data  Card  CgMM2  Concentrated  Mass  Element  Connection 

Description;  Defines  a concentrated  mass  at  a grid  point  of  the  structural  model. 
Format  and  Example: 


ORIGINAL  PAGE  SS 
OF  POOR  QUALITY 


C0NM2 

EID 

G 

CID 

M 

XI 

/ 

X2 

o 

X3 

>< 

o 

-Q 

rtl 

C0NM2 

2 

15 

6 

49.7 

— ■ ' 

fl23 

+bc 

111 

121 

122 

131 

132 

133 

' ' 

r* 

+23 

16.2 

16.2 

7.8 

" 

Field 

EID 

G 

CID 

M 

XI  ,X2,X3 
lij 


Contents 

Element  identification  number  (Integer  > 0) 

Grid  point  identification  number  (Integer  >0) 

Coordinate  system  identification  number  (Integer  > 0) 

Mass  Value  (Real) 

Offset  distances  for  the  mass  in  the  coordinate  system  defined  in  field  4 (Real) 
bySfielST(Real)nertl'a  meaSUred  at  the  maSS  C*9‘  in  coordl'nate  system  defined 


iaa!±iL:  '•  SSiiSS.—  ”ust  be  mU“e  w,th  res|,ert  ,o  *u ^ 

z.  For  a more  general  means  of  defining  concentrated  mass  at  grid  points,  see  C0NM1 , 

3.  The  continuation  card  may  be  omitted. 

4.  The  form  of  the  inertia  matrix  about  its  c.g.  is  taken  as: 


M 


SYM. 


0 

zM 

-yM 

-zM 

0 

xM 

yM 

-xM 

0 

III 

-121 

-131 

122 

-132 

133 

2.4-72  (12/31/74) 
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BULK  DATA  DECK 


Input  Data  Card  C0NR0D  Rod  Element  Property  and  Connection 

Description:  Defines  a rod  element  of  the  structural  model  without  reference  to  a property  card. 
Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

C0NR0D 

EID 

Gl 

G2 

MID 

A 

d 

C 

NSM  I 

C0NR0D 

2 

16 

17 

23 

|| 

j 

Field 


Contents 


EID 

Gl,  G2 

MID 

A 

0 

C 

NSM 


Unique  element  identification  number  {Integer  > 0) 

Grid  point  identification  numbers  of  connection  points  {Integer  > 0;  Gl  f G2) 
Material  identification  number  {Integer  > 0} 

Area  of  rod  (Real) 

Torsional  constant  (Real) 

Coefficient  for  torsional  stress  determination  (Real) 

Nonstructural  mass  per  unit  length  (Real) 


Remarks : 1.  Element  identification  numbers  must  be  unique  with  respect  to  all  other  element 
identification  numbers. 

2.  For  structural  problems,  C0NR0D  cards  may  only  reference  MAT!  material  cards. 

3.  For  heat  transfer  problems,  C0NR0D  cards  may  only  reference  MAT4  or 
MAT5  material  cards. 


2.4-73  (6/1/72) 

y(,p 


Input  Data  Card  C0RD1C 


NASTRAN  DATA  DECK 

Cylindrical  Coordinate  System  Definition 


ORIGfMAL  PAGE  m 
OF  POOR  QUALITY 


poi nts Pmus t 'be^finL^i ^Jj^diSte^SeSs t Shosfdefi  n i prer®nce  to  thl"ee  grid  points.  These 
system  being  defined.  The  first  point *?s Tha  artoiS  fJhItl0n  dSe?.not  invo1ve  the  coordinate 
lies  m the  plane  of  the  azimuthal  origin  ® n*  second  Ues  on  the  z-axis.  and  +ha  t-h-* 


the  z-axis,  and  the  third 


Format  and  Example: 


n°  pp  r,  Coordinate  system  identification  number  (Integer  > 0) 

’ ’ 63  GHd  P01'nt  identification  numbers  (Integer  > 0;  fii  , 52  „ G3) 

^ ^ C0RD1R,  C0RD1c7c0RD1sT^rT 

2.  The  three  points  GT , G2,  G3  must  be  noncollinear. 

3-  K iTzfZn  2 ,n  tMs  system  is  given  b, 

4-  s™Ldfe?a^1u"0vn2*).direCtf°nS  at  P are  *»«**•»*  on  the  location  p as 

coordinate tsystemXs^nce1, an°ambigui^eresults!aCen,8nt  dirccti”ns  def,'netl  »"  this 

6.  One  or  two  coordinate  systems  may  be  defined  on  a single  card. 


2.4-74  (3/1/70) 

^6? 


bulk  data  deck 


ORIGINAL  PAGE  gg 
OF  POOR  QUALITY 


Input  Data  Card  C0RD1R 


Rectangular  Coordinate  System  Definition 


Description:  Defines 
points  must  be  defined 
system  being  defined, 
nes  in  the  x-z  plane. 


nott1nvolSr,thP°'nts'  Tlliise 

f"St  P0,nt  '■  the  ^ 


f, 

I- 

*1 


2 


Format  and  Example; 


Contents 


CID 

SI,  G2,  G3 


Coordinate  system  identification  number  (Integer  > 0) 

Grid  point  identification  numbers  (Integer  > 0;  61  * 62  * G3) 


Remarks:  1. 


" *"  <*“»«•  cwmc.  rams,  ™ 


NASTRAN  DATA  DECK 


Input  Data  Card  C0RD1S 


Spherical  Coordinate  System  Definition 


ORIGINAL  page  jg 

w poor  quality 


»■»  srid  points.  Those 

system  being  defined.  The  SSn?!!  fih  tlon  d°“. not  Evolve  the  coordinate 

lies  in  the  plane  of  the  LShal  in’gJS.  °ngin’  the  S6cond  lies  on  the  *»d  the  third 


2 


Format  and  Example: 
1 


C0RD1S  j CID 

Gl 

G2 

D 

G3 

b 

I CID 

7 

Gl 

8 

G2 

9 10 

G3  j ~j 

C0RD1S  j 3 

16 

32 

19  | 

Field 
CID 

Gl,  G2,  G3 
Remarks:  1 . 

2. 

3. 

4. 

5. 

6. 


Contents 

Coordinate  system  identification  number  {Integer  > 0) 

Grid  point  identification  numbers  (Integer  > 0;  Gl  / G2  / G3) 

§SS“Sd^S5sf i nShSS^S.at1  cmm-  «mc'  c«”s- 

The  three  points  Gl , G2,  G3  must  be  noncollinear. 

SOT."  l^riMp^1„et5^su,,s  “orti"a" *■«- 15  *- 

Iho*  IbSr(u'T’urC"n;t)  direct,ons  at  p ^Pdddont  on  the  location  of  P as 
J v r’  e5  V* 

d,raai™  ^ >"  «» 

One  or  two  coordinate  systems  may  be  defined  on  a single  card. 

2.4-76  (3/1/70) 


BULK  hATA  DECK 


ORIGINAL  P!\?$  £3 
OF  POOR  QUALITY 


II 


I 

i 


Input  Data  Card  C0RD2C 


Cylindrical  Coordinate  System 


Definition 


fSstToirt byH  rSf-e?T  10  the  Of  throe 

eStlfdSinef  1n  ‘ ° p,a"e  °f  ,he azlmlai  origin.  ^?S/™!l™SnK.!!!f.2r“^!n.of.tl!“  z‘«fs- 


tu  j? — wic  uncLuun  or  rne  z-a* 

The  reference  coordinate  must  be  independ- 


C 

T~~ 

6 

- , 2_ 6 7 8 Q in 

P0RD2C 

CID 

RID 

A1 

A2 

A3 

B1 

B2 

B3 

ABC 

|C0RD2C 

! 3 

17 

! -2.9 

1.0 

0.0 

3.6 

0.0 

1.0 

123 

+BC 

Cl 

C2 

C3 



+23 

5.2 

1.0 

-2.9 

. 

— _J 

1 

Con tents 

Coordinate  system  identification  number  (Integer  > o) 

•rar* ,s  <tefined  f « coord.. 

Coordinates  of  three  points  in  coordinate  system  defined  in  field  3 (Real) 


Field 

CID 

RID 


A1.A2.A3 
B1 ,B2,B3 
Cl ,C2,C3 


(Continued) 


43 


ftWlJWciX  grarv.^ym  b 1 rt  rv-iHi 


2.4-7?  (3/1/70) 

YX) 


. I ■* 


NASTRAN  DATA  DECK 


C0RD2C  (Cont.) 


Remarks: 


J 


1. 


2. 


3. 


Continuation  card  must  be  present. 

The  three  points  (Ai,  A2,  A3),  (B1 , B2,  B3).  (Cl,  C2.  C3)  must  be  unique  and  non- 
coiiinear.  Noncol linearity  is  checked  by  the  geometry  processor. 


Coordinate  system  identification  numbers  on  all  C0RD1R,  C0RD1C,  C0RD1S,  C0RD2R, 
C0RD2C,  and  C0RD2S  cards  must  all  be  unique. 


4.  An  RID  of  zero  references  the  basic  coordinate  system. 

5.  The  location  of  a grid  point  {P  in  the  sketch)  in  this  coordinate  system  is  given 
by  (R,  0,  Z)  where  0 is  measured  in  degrees. 

6.  The  displacement  coordinate  directions  at  P are  dependent  on  the  location  of  P as 
shown  above  by  (ur,  u0,  uz). 

7.  Points  on  the  z-axis  may  not  have  their  displacement  direction  defined  in  this 
coordinate  system  since  an  ambiguity  results. 


K 


2.4-78  (3/1/70) 

y?/ 


Input  Data  Card  C0RD2R 


BULK  DATA  DECK 

Rectangular  Coordinate  System  Definition 


ORIGINAL  PAGE  IS 
OF  POOR  QUALITY 


2tSKMB  S15W55  »dm'th  the  z‘“'s-  5sftes  *hS  ~M,S 

z 


Format  and  Example: 


0RD2R 


CID 

RID 

3 

17 

B3 


1.0  Si  23 


A1,A2,A3 

«■«.»{  Coordinates  of  three  points  in  coordinate  system  defined  in  field  3 (Real) 

Remarks : 1.  Continuation  card  must  be  present. 

2.  The  three  points  (Al,  A2,  A3),  (Bl,  B2,  B3),  (Cl,  C2,  C3)  must  be  unique  and  non- 
collinear.  Noncollineanty  is  checked  by  the  geometry  processor. 

3.  Coordinate  system  identification  numbers  on  all  C0RD1R,  C0RD1C,  C0RDIS,  C0RD2R 

C0RD2C,  and  C0RD2S  cards  must  all  be  unique.  ’ 

4.  An  RID  of  zero  references  the  basic  coordinate  system. 

5.  The  location  of  a grid  point  (P  in  the  sketch)  in  this  coordinate  system  is  given  by 

6.  The  displacement  coordinate  directions  at  P are  shown  by  (u  , u , u ). 

2.4-79  (3/1/7Q)  - 

V73 


Contents 

Coordinate  system  identification  number  (Integer  > 0) 

Reference  to  a coordinate  system  which  is  defined  independently  of  new  coordin- 
ate system  (Integer  > 0 or  blank) 


/ 


ir*. 1 


NASTRAN  DATA  DECK 


ORIGINAL  PAGE  5S 
OF  POOR  QUALITY 


& 


Input  Data  Card  C0RD2S 


Spherical  Coordinate  System  Definition 


ffS^t'SSnJS' i°-  the  £“«»"»<«  Of  three 

2S,y“S5lEd!  ,n  thS  P,ane  °f  the  «•**»•  "hePS?Ir^ 


Format  and  Example: 


1 

?T"  _ — 

; 

3 

4 

5 

6 

7 

8 

g 

in 

p>KU25  | CID 

RID 

r ai 

A2 

A3 

B1 

B2 

B3 

|abc  j 

[LSUKUtfS 
r — — 

3 

17 

-2.9 

1.0 

0.0 

3.6 

0.0 

1.0 

1 123  | 

K 

Cl 

C2 

C3 

ft-23 

5.2 

1.0 

-2.9 

l 

Field 


CID 

RID 


A1 .A2.A3 
B1.B2.B3 
C1.C2.C3 


Contents 

Coordinate  system  identification  number  (Integer  > 0) 

,S  def’'ned  ^-^'y  * new  coordin. 


Coordinates  of  three  points  in  coordinate  system  defined  in  field  3 (Real) 


(Continued) 


2.4-80  (3/1/70) 


BULK  DATA  DECK 


C0RD2S  (Cont.) 


Remarks : 1.  Continuation  card  must  be  present. 

2.  The  three  points  (A1 , A2,  A3),  (81,  B2,  B3),  (Cl,  C2,  C3)  must  be  unique  and  non- 
coil  i near.  Noncolli nearity  is  checked  by  the  geometry  processor. 

3‘  ^ordinate  system  identification  numbers  on  all  C0RD1R,  C0RD1C,  C0RD1S,  C0RD2R 
C0RD2C,  and  C0RD2S  cards  must  all  be  unique. 


4.  An  RID  of  zero  references  the  basic  coordinate  system. 

5.  The  location  of  a grid  point  (P  in  the  sketch)  in  this  coordinate  system  is  given 
by  (R,  O,  $)  where  0 and  $ are  measured  in  degrees. 

6.  The  displacement  coordinate  directions  at  P are  shown  above  by  (ur,  u0,  u^). 

7.  Points  on  the  polar  axis  may  not  have  their  displacement  directions  defined  in  this 
coordinate  system  since  an  ambiguity  results. 


2.4-81  (3/1/70) 


NASTRAN  DATA  DECK 


r'T? 


OF  POO^  QUAU*i  <i 

input  Data  Card  CQDMEM  quadrilateral  Element  Connection 

Description:  Defines  a quadrilateral  membrane^element  (QDMEM)  of  the  structural  model  consisting 
■ ^ of  four  overlapping  TRMEM  elements. 

Format  and  Example: 

1 2 


Field 

EID 

PID 

G1  ,G2,G3,G4 
TH  . 


Contents 

Element  identification  number  (Integer  > 0) 

Identification  number  of  a P QDMEM  property  card  (Default  is  EID)  (Integ 
Grid  point  identification  numbers  of  connection  points  (Integer  > ; 

G1  f-  G2  f G3  f G4) 

Material  property  orientation  angle  in  degrees  (Real ) 

The  sketch  below  gives  the  sign  convention  for  TH. 


Remarks : 


Element  identification  numbers  must  be  unique  with  respect  to  all  other  eleuent 
identification  numbers. 

2.  Grid  points  G1  thru  G»  must  be  ordered  consecutively  around  the  perimeter  of  the 
element. 

3.  All  interior  angles  must  be  less  than  180  . 


2.4-82  (4/1/73) 


BULK  DATA  DECK 


ORIGINAL  PACE  lS 
OF  POOR  QUALITY 


Input  Data  Card  CQ0MEM1  Isoparametric  Quadrilateral  Element  Connection 


Description:  Defines  an  isoparametric  quadrilateral  membrane  element  (QDMEM1)  of  the  structural 
model. 


Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

jcQDMEMl 

EID 

PID 

G1 

G2 

G3 

G4 

TH 

CQDMEM1 

72 

13 

13 

14 

15 

16 

29.2 

Field 


Contents 


EID 

PID 


G1,G2,G3,G4 

TH 


Element  identification  T imber  {Integer  > 0) 

Identification  number  of  a PQDMEM1  property  card  {Default  is  EID) 
(Integer  > 0) 

Grid  point  identification  numbers  of  connection  points  (Integer  > 0); 
G1  / G2  f G3  / G4) 

Material  property  orientation  angle  in  degrees  (Real) 

The  sketch  below  gives  the  sign  convention  for  TH 


Remarks : 1.  Element  identification  numbers  must  be  unique  with  respect  to  all  other  element 
identification  numbers. 

2.  Grid  points  G1  through  G4  must  be  ordered  consecutively  around  the  perimeter 
of  the  element. 


3.  All  interior  angles  must  be  less  than  180  degrees. 

4.  In  a HEAT  formulation,  element  type  CQDMEM1  is  automatically  replaced  by  element 
type  CQDMEM. 


2.4-83  (12/31/77) 


NASTRAN  DATA  DECK 


ORIGINAL  PACK  73 
OF  POOR  QUALITY 


Input  Data  Card  CQDKEM2 


Quadrilateral  Element  Connection 


Description:  Defines  a quadrilateral  membrane  element  (QDMEM2)  of  the  structural  mndpl 
consisting  of  four  nonoverlapping  TRMEM  elements.  structural  model 


Format  and  Example: 


CQDMEM2 

EID 

PID 

G1 

G2 

0 

G3 

/ 

G4 

8 

TH 

9 

10 

CQDMEH2 

72 

13 

13 

14 

15 

16 

29.2 

Field 

EID 

PID 

S1,G2,G3,G4 

TH 


Contents 

Element  identification  number  (Integer  > 0) 

Identification  number  of  a PQDMEM2  property  card  (Default  is  EID)  (Integer  > 0) 
« numbers  of  connection  points  (Integer  > 0; 

Material  property  orientation  angle  in  degrees  (Real) 
i he  sketch  below  gives  the  sign  convention  for  TH 


Remarks : 1 . 


2. 

3. 


4. 


idiSifiJai?Jifj;;s?;.nunibsrs  must  be  um*que  with  respect  to  an  °ther  ^nt 

of1the°llemeSt.thr°U9h  ™ niUSt  be  ordered  consecutively  around  the  perimeter 
All  interior  angles  must  be  less  than  180  degrees. 

type  CQDMEM?rmUlatl'0n>  type  CQDMEH2  is  aromatically  replaced  by  element 


2.4-84  (12/31/77)  •* 

*77 


BULK  DATA  DECK 


OB?G?NAL  PAGE  m 
OF  POOR  QUA LH Y 


Input  Data  Card  CQDPLT  Quadrilateral  Element  Connection 


Description: 


Defines  a quadrilateral  bending  element  (QDPLT)  of  the  structural  model . 


Format  and  Example: 


EID 

PID 

G1,G2,G3,G4 

TH 


Element  identification  number  (Integer  > D) 

Identific^o,,  "umb9r  of  * property  card  (Default  Is  EID)  (Integer  > 0 

t?t  62  J G3  rSr'"*'0"  ™"b8rS  °f  co"nect’on  Points  (Integer  > 0; 

Material  property  orientation  angle  in  deqrees  (Real 1 
The  sketch  below  gives  the  sign  convention  for  TH. 


Remarks : 1 . 


Element  identification  numbers  must  be 
identin cation  numbers. 


unique  with 


respect  to  al 1 other  element 


2. 


Grid  points  G1  thru  G4  must  be  ordered 
element. 


consecutively  around  the  perimeter  of  the 


3.  All  interior  angles  must  be  less  than  180°. 

4.  No  structural  mass  is  generated  by  this  element. 


ORKBfNAl. 

NASTRAN  DATA  DECK  OF  POOR  QUALITY 

Input  Data  Card  CQUADI  Quadrilateral  Element  Connection 

Description:  Defines  a quadrilateral  membrane  and  bending  element  (QUAD1)  of  the  structural  model. 


Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

CQUADI 

EID 

PID 

G1 

G2 

G3 

G4 

TH 

f 

CQUADI 

72 

13 

13 

14 

15 

16 

29.2 

1 

Field 

EID 

RID 

G1 ,G2,G3,G4 
TH 


Contents 

Element  identification  number  (Integer  > 0) 

Identification  number  of  a PQUAD1  property  card  (Default  is  EID)  (Integer  > 0) 

Grid  point  identification  numbers  of  connection  points  (Inteqer  > 0; 

G1  f G2  f G3  f G4) 

Material  property  orientation  angle  in  degrees  (Real) 

The  sketch  below  gives  the  sign  convention  for  TH. 


Remarks : 1.  Element  identification  numbers  must  be  unique  with  respect  to  all  other  element 

identification  numbers. 

2.  Grid  points  G1  thru  G4  must  be  ordered  consecutively  around  the  perimeter  of  the 
element. 

3.  All  interior  angles  must  be  less  than  180°. 


2.4-86  (6/1/72) 

^'7? 


BULK  DATA  DECK 


* "Vi 

0?  POOti  c • :.;v/ 


Input  Data  Card  CQUAD2  Quadrilateral  Element  Connection 

SfuciSSrmodel!1"65  3 h0fn09eneous  U^drilateral  membrane  and  bending  element  (QUAD2)  of  the 


Format  and  Example: 


:quad2  | 

EID 

PID 

G1 

G2 

U 

G3 

/ 

G4 

a 

TH 

9 ID 

CQUAD2  j 

72 

13 

13 

14 

15 

16 

29.2 

Field 

EID 

PID 

G1  ,G2,G3,G4 
TH 


Contents 


Element  identification  nianber  {Integer  > 0) 

Identification  number  of  a PQUAD2  property  card  {Default  is  EID)  (Integer  > 0) 

GW  Si1JtS3d?nQ})iCatl0n  nUmberS  °f  C°nneCti0n  P0ints  (Inte9er  >0> 

Material  property  orientation  angle  in  degrees  (Real) 
me  sketch  below  gives  the  sign  convention  for  TH. 


Remarks : 


1. 


Element  identification  numbers  must  be 
identification  numbers. 


unique  with  respect  to  all  other  element 


2'  element? °tS  G1  thr“  ™Si  be  ordered  consecutively  around  the  perimeter  of  the 


3.  All  interior  angles  must  be  less  than  180°. 


K 

v 

2.4-67  (6/7/72) 


yrc. 


NASTRAN  DATA  DECK 


ORIGINAL  • 

OF  POOR  QUALI.Y 

Input  Data  Card  CRIGD1  Rigid  Element  Connection 

Description:  Defines  a rigid  element  in  which  all  six  degrees  of  freedom  of  each  of  the 
dependent  grid  points  are  coupled  to  all  six  degrees  of  freedom  of  the  reference  grid  point. 


Format  and  Example: 


1 2 3 4 5 6 7 8 9 TO 


CRIGD1 

EID 

IG 

Gl 

G2 

G3 

G4 

G5 

G6 

a be 

CRIGD1 

101 

15 

18 

43 

9 

26 

35 

41 

123 

+bc 

G7 

G8 

G8 

etc. 

+23 

8 

63 

Alternate  Form: 


CRIGD1 

EID 

IG 

GIDI 

“THRU" 

GID2 

X' 

X 

x 

CRIGD1 

201  25 

71  THRU 

80 

Field  Contents 

EID  Element  identification  number  {Integer  > 0) 

IG  Identification  number  of  the  reference  grid  point  (Integer  > 0) 

Gi,  GIDi  Identification  numbers  of  the  dependent  grid  points  (Integer  > 0) 


Remarks:  1.  Element  identification  numbers  must  be  unique  with  respect  to  alj  other  element 

identification  numbers. 

2.  Only  one  reference  grid  point  is  allowed  per  element.  It  must  appear  before 
any  of  the  dependent  grid  points. 

3.  Any  number  of  dependent  grid  points  may  be  specified. 

4.  When  the  alternate  form  is  used,  no  continuation  card  is  permitted  and  all  grid 
points  implied  by  GIDI  thru  GID2  (GIDI  < GID2)  must  exist. 

5.  Dependent  degrees  of  freedom  defined  (implicitly)  in  a RIGD1  element  may  not  appear 
on  0HIT,  0MIT1,  SPC,  SPC2  or  SUP0RT  cards  nor  may  they  be  redundantly  implied  on 
ASET  or  ASET1  cards.  They  also  may  not  appear  as  dependent  degrees  of  freedom  in 
RIGD2,  RIGD3  or  RIGDR  elements  or  on  MPC  cards. 

6.  Rigid  elements  are  not  allowed  in  heat  transfer  analysis. 

7.  For  a discussion  of  rigid  elements,  see  Section  3.5.6  of  the  Theoretical  Manual. 


2.4-88  {09/30/83} 


BULK  DATA  DECK 


oRiQiNfti;  pase  m 
OF  POOR  QUALITY 

;y 


Input  Data  Card 


CRIGD2 


Rigid  Element  Connection 


gjfg?P*1on:  Daf’nas  airi9!d  alement  in  which  selected  degrees  of  freedom  of  the  dependent  grid 
points  are  coupled  to  all  six  degrees  of  freedom  of  the  reference  grid  point.  P 


Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

CRIGD2 

EID 

IG 

G1 

Cl 

I G2 

C2 

G3 

C3 

abc 

CRIGD2 

102 

20 

9 

12 

[ 45 

123 

53 

135 

123 

+bc 

G4 

C4 

etc. 

+23 

27 

456 

-EMM  Contents 

EID  Element  identification  number  (Integer  > 0) 

IG  Identification  number  of  the  reference  grid  point  (integer  > 0) 

Gl  Identification  numbers  of  the  dependent  grid  points  (Integer  > 0) 

Cl  Eist  selected  degrees  of  freedom  associated  with  the  preceding 

dependent  grid  point  (any  of  the  digits  1-6  with  no  imbedded  blanks) 


Remains:  1.  Element  identification  numbers  must  be  unique  with  respect  to  all  other  element 

identification  numbers.  — 


2.  Only  one  reference  grid  point  is  allowed  per  element, 
the  dependent  grid  point  data. 


It  must  appear  before 


3.  Any  nuntier  of  dependent  grid  points  may  be  specified. 


4‘  of  freedom  defined  in  a RIGD2  element  may  not  appear  on  0MIT, 

> SPG»  SP£I  or  SUP0RT  cards  nor  may  they  be  redundantly  implied  on  ASET  or 

nTnll  car2?A„„Th?y  also  may  not  aPpear  as  dependent  degrees  of  freedom  in  RIGD1, 
RIGD3  or  RIGDR  elements  or  on  UPC  cards. 


5.  Rigid  elements  are  not  allowed  in  heat  transfer  analysis. 

6.  For  a discussion  of  rigid  elements,  see  Section  3.5.6  of  the  Theoretical  Manual. 


2.4-89  (09/30/83) 


NASTRAN  DATA  DECK 


ORIGINAL  PAGE  5$ 
OF  POOR  QUALITY 


Input  Data  Card  CRIGD3  General  Rigid  Element  Connection 


Description:  Defines  a rigid  element  in  which  selected  degrees  of  freedom  of  the  deoendent  nriH 

points. 3re  C°UPled  t0  SiX  S6lGCted  degrees  of  at  one  ^ to  six)  ref^ence  g??d 


Format  and  Example 


4 5 6 7 8 9 


CRIGD3 

EID 

IGI 

ICI 

IG2 

IC2 

IG3 

IC3 

CRIGD3 

103 

11 

1 

12 

2 

13 

4 

ABC 

+bc 

><: 

IGA 

IC4 

IG5 

ICS 

IG6 

ICfi 

+BC 

14 

35 

15 

6 

. 

DEF 

+ef 

"MSET" 

DGI 

DC! 

DG2 

DC2 

DG3 

DC3 

ghi 

+EF 

MSET 

21 

123 

22 

1 

23 

123456 

GHI 

+hi 

X 

DG4 

DC4 

DG5 

DC5 

etc. 

+HI 

24 

456 

25 

2 

Field 

EID 

IGi 

ICi 

"MSET'' 

DGi 

DCi 


Contents 

Element  identification  number  {Integer  > 0) 

Identification  numbers  of  the  reference  grid  points 

List  of  selected  degrees  of  freedom  associated  with 
reference  grid  point  (any  of  the  digits  1-6  with  no 

BCD  string  that  indicates  the  start  of  the  data  for 
grid  points 

Identification  numbers  of  the  dependent  grid  points 

List  of  selected  degrees  of  freedom  associated  with 
dependent  grid  point  (any  of  the  digits  1-6  with  no 


(Integer  > 0) 

the  preceding 
imbedded  blanks) 

the  dependent 


(Integer  > 0) 

the  preceding 
imbedded  blanks) 


Remarks:  1. 


Element  identification  numbers  must  be 
identification  numbers. 


unique  with  respect  to  all  other  element 


2. 


3. 


rrnt?hrmlnh^rri°f  d®9?"ees  of  freedom  specified  for  the  reference  grid  points 
(ICI  through  IC6)  must  be  six.  Further,  they  should  together  be  capable  of 
representing  any  general  rigid  body  motion  of  the  element.  P 


The  first  continuation  card  is 
points  are  specified. 


not  required  if  less  than  four  reference  grid 


4. 


The  BCD  word  MSET  is  required  in  order  to 
point  data. 


indicate  the  start  of  the  dependent  grid 


5.  Any  number  of  dependent  grid  points  may  be  specified. 


(Continued) 
2.4-90  (09/30/83) 


BULK  DATA  DECK 


E-RIGD3  (cent.) 


0HIT1,  SPC,  SPC1  or  SUP0RT  ?a?ds  no?  my  thlfl  d I li  n0t  appear  otl  0MIT> 
ASET1  cards.  They  also  may  not  aSnLr  as  lmp1ied  on  ASET  or 
RIGD2  or  RIGDR  elements  or  on  Wcards  dependent  de9rees  of  freedom  in  RIGD1, 


7. 


8. 


Rigid  elements  are  not  allowed  in  heat  transfer  analysis. 
For  a discussion  of  rigid  elements,  see  Section  3.5.6  of 


the  Theoretical  Manual. 


2.4-91  (12/31/77) 

Vs/ 


NASTRAN  DATA  DECK 


Input  Data  Card  CRIGDR  Rigid  Rod  Element  Connection 


Description:  Defines  a pin-ended  rod  element  that  is  rigid  in  extension-compression. 


Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

CRIGDR  1 

EID 

G 

G1 

Cl 

1 EID 

G 

G1 

Cl 

CRIGDR  | 

104 

5 

9 

3 

1 302 

12 

4 

_2 

Field  Contents 

EID  Element  identification  number  (Integer  > 0) 

G Identification  number  of  the  reference  grid  point  (Integer  > 0) 

G1  Identification  number  of  the  dependent  grid  point  (Integer  > 0;  G1  f G) 

Cl  Dependent  translational  degree  of  freedom  of  grid  point  G1  (1  < Integer  < 3) 


Remarks : i.  Element  identification  numbers  must  be  unique  with  respect  to  all  other 

element  identification  numbers. 

2.  Only  one  reference  grid  point  and  only  one  dependent  grid  point  are  allowed 
per  element.  The  two  points  may  not  be  coincident. 

3.  The  direction  represented  by  the  dependent  translational  degree  of  freedom  of 
the  dependent  grid  point  may  not  be  perpendicular  or  nearly  perpendicular 

to  the  element. 

4.  One  or  two  RIGDR  elements  may  be  defined  on  a single  card. 

5.  Dependent  degrees  of  freedom  defined  in  a RIGDR  element  may  not  appear  on  f3MIT, 
0MIT1,  SPC,  SPC1  or  SUP0RT  cards  nor  may  they  be  redundantly  implied  on  ASET  or 
ASET I cards.  They  also  may  not  appear  as  dependent  degrees  of  freedom  in  RIGD1, 
RIGD2  or  RIGD3  elements  or  on  MPC  cards. 

6.  Rigid  elements  are  not  allowed  in  heat  transfer  analysis. 

7.  For  a discussion  of  rigid  elements,  see  Section  3.5.6  of  the  Theoretical  Manual. 


2.4-92  (09/30/83) 


1ft*!  ->*TI 


bulk  data  deck 


Input  Data  Card  CRgD  Rod  Element  Connection 

Dgscrletlon:  Defines  a tension-compression-torsion  element  (R0O)  of  the  structural  model. 
Format  and  Example: 


CR0D 

EID 

PID 

G1 

3 

G2 

ri75~ 

/ 

PID 

CR0D 

12 

13 

21 

23 

hr- 

12 

Contents 


EID  Element  identification  number  (Integer  > 0) 

Identification  number  of  a PR0D  property  card  (Default  is  EID)  (Integer  > 0) 
bl’  Gnd  P0int  identification  numbers  of  connection  points  (Integer  > 0;  G1  / G2) 

''  SS«L«™fSShte”rs.n“"b8rS  be  “niq”  »itb  *”  5!1  other  e,e«ent 

2.  See  C0NR0D  for  alternative  method  of  rod  definition. 

3.  One  or  two  R0D  elements  may  be  defined  on  a single  card. 


2.4-93  (6/1/72) 

•v2r£ 


-|-|  rfT-l  iTt—  ■ *trn  II  I^MI  nil  m n M ‘ 


feKrw-  * - ■ iW  t 


NAS7RAN  DATA  DECK 


Input  Data  Card  CSHEAR  Shear  Panel  Element  Connection 

71 

li 

| Description:  Defines  a shear  panel  element  (SHEAR)  of  the  structural  model. 

J- 

Format  and  Example: 


CSHEAR 

EID 

PID 

G1 

G2 

G3 

G4 

CSHEAR 

3 

6 

1 

5 

3 

7 

Field  Contents 


EID  Element  identification  number  (Integer  > 0) 

PID  Identification  number  of  a PSHEAR  property  card  (Default  is  EID)  (Integer  > 0) 

G1  G2,  G3,  G4  Grid  point  identification  numbers  of  connection  points  (Integer  > 0; 

G1  js  G2  f G3  f G4) 


Remarks : 1.  Element  identification  numbers  must  be  unique  with  respect  to  all  other  element 

identification  numbers. 

2.  Grid  points  G1  thru  G4  must  be  ordered  consecutively  around  the  perimeter  of  the 
element. 

3.  All  interior  angles  must  be  less  than  180°. 


2.4-94  (6/1/72) 


1 ST-wX. 


Input  Data  Card  CSL0Ti 


BULK  DATA  DECK 
Slot  Element  Connections 


original  pags 

OF  POOR  QUALITY 


SS1i?-"e-3  InaTyslI  2°fl!?dSlS«Sj'S 

Formats  and  Examples: 


CSL0T3 

CSL0T3 

CSL0T4 

CSL0T4 


2 

3 

4 

5 

EID 

IDS! 

IDS2 

IDS3 

100 

1 

3 

2 

EID 

IDS! 

IDS2 

IDS3 

101 

1 

3 

2 

Remarks : 


Contents 

Element  identification  number  (Integer  > 0) 

Identification  number  of  connected  GRIDS  points,  j = l,2,...j  (integer  > 0) 
Fluid  density  in  mass  units  (Real  > 0.0  or  "blank") 

Fluid  bulk  modulus  (Real  > 0.0  or  blank) 

Number  of  slots  in  circumferential  direction  (Integer  > 0,  or  "blank") 

1.  This  card  is  allowed  only  if  an  AXSL0T  card  is  also  present. 

Z-  ffed’ntr^rS2S^TtaP  "DF)  ba  mi*ue  ”>***  >"  other 

3-  jkx&'s  w^wjr«ars£r card  are 

4-  asp 

elements,  connecting  points  1-2,  2-3,  3-4,  and  4-1.  eieraent  Senerates  four  plot 

5.  If  B 0.0,  the  slot  is  considered  to  be  an  incompressible  fluid. 

6-  If  M = 0 no  matrices  for  CSLOTi  elements  are  generated. 


2.4-95  (6/1/72) 

<ftK 


Remarks:  1. 


Element  identification  numbers  must  be  unique 
identification  numbers. 


with  respect 


to  all  other  element 


2.  There  is  no  nonscructural  mass. 

3.  For  structural  problems,  material  must  be  defined  by  MAT!  card. 

4.  Output  stresses  are  given  in  basic  coordinate  system. 

5'  o?rMAT5tcaSnSfer  problems*  material  may  be  defined  with  either  a MAT4 


2.4-96  (6/1/72) 


05SCWv-  r“ 

ai  poo.*. 

BULK  DATA  DECK 

Input  Data  Card  CT0RDRG  Toroidal  Riny  Element  Connection 

Description:  Defines  an  ax i symmetric  toroidal  cross-section  ring  element  (T0RDRG)  of  the 
structural  model. 


Format  and  Example: 


1 

2 

3 

4 

5 

6 

.7 

8 

9 

10 

CT0RDRG 

EID 

PID 

Gl 

G2 

Al 

A2 

CT0RDRG 

25 

2 

47 

48 

30.0 

60.0 

Field  Contents 

EID  Element  identification  number  (Integer  > 0) 

PID  Property  identification  number  (Default  is  EID)  (Integer  > 0) 

Gl,  G2  Grid  Point  identification  numbers  of  connection  points  (Integer  > 0;  G1  / G2) 

A1  Angle  of  curvature  at  grid  point  1 in  degrees  (Real;  0°  < Al  < 180°;  A2  > Al) 

A2  Angle  of  curvature  at  grid  point  2 in  degrees  (Real;  0°  < A2  < 180°;  A2  a Al) 


Remarks : 1.  Element  identification  mmbers  must  be  unique  with  respect  to  all  other  element 

identification  numbers. 

2.  Grid  points  Gl  and  G2  must  lie  in  the  x-z  plane  of  the  basic  coordinate  system 
and  to  the  right  of  the  axis  of  symmetry  (the  z-axis). 

3.  If  Al  = 0,  the  element  is  assumed  to  be  a shell  cap. 

4.  Only  elements  of  zero  or  positive  Gaussian  curvature  may  be  used. 


2.4-97  (12/31/74) 

Y/S 


NASTRAN  DATA  DECK 


ORiGiNAL  PAGE  W, 
OF  POOR  QUALITY 


Input  Data  Card  CTRAPAX  Trapezoidal  Ring  Element  Connection 

Description:  Defines  an  axisynmetric  trapezoidal  cross-section  vino  Plomon+ 
axi  symmetric  deformation  of  the  structurafl5HeT  with  reference  to  properS  caid. 

Format  and  Example: 


1 

c 

3 

4 

5 

6 

7 

8 

9 

10 

CTRAPAX 

EID 

PID 

. R1 

R2 

R3 

R4 

TH 

.CTRAPAX 

15 

5 

10 

11 

72 

13 

30.0 

Field 

EID 

PID 

R1 ,R2,R3,R4 
TH 


Contents 

Element  identification  number  (Integer  > 0) 

Identification  number  of  a PTRAPAX  card  (Integer  > 0) 

Identification  numbers  of  RINGAX  cards  (Integer  > 0;  R1  f R2  f R3  / R4) 

?ss,e  1n  ^ to,)  - ^ bei»» 

z 


Axis 

of 

Symmetry 


Remardcs:  1.  CTRAPAX  card  is  allowed  if  and  only  if  an  AXIC  card  is  also  present. 

2*  identificationfnumbers  nUmbers  must  be  unique  with  respect  to  all  other  element 

3‘  '2  STSrtSS?  n"berS  83  and  84  Mst  be  c°uitercl.ckwise 

fSeoretlcafnlraa?!  axiswaBtric  r'«  Problen,  see  Section  5.1.1  of  the 

5.  The  lines  connecting  R1  to  R2  and  R4  to  R3  must  be  parallel  to  the  r axis. 

6.  This  element  cannot  be  modeled  with  a grid  point  on  the  axis  of  symmetry. 


2.4-98  (3/1/76) 

y?/ 


Input  Data  Card  CTRAPRG 


<3ULK  DATA  DECK 
Trapezoidal  Ring  Element  Connection 


ORIGINAL  PAf-  [-■’ 
OF  POOR  QUALITY 


8,e"ent  ‘™™>  <*  the 

Format  and  Example: 


CTRAPRG 

EID 

G1 

G2 

G3 

0 

G4 

/ 

TH 

8 

MID 

9 

10 

CTRAPRG 

72 

13 

14 

15 

16 

29.2 

13 

Field 

EID 

G1 ,G2,G3,G4 

TH 

HID 


Contents 

Element  identification  number  (Integer  > 0) 

g”J  G21?G3dpnG4)1Cati°n  nUmber  °f  C'  3Cti°n  points  integers  > 0; 

Material  property  orientation  angle  in  decrees  fRpall  - Thc  ct,Q+„k  k i 

the  sign  convention  for  TH.  agrees  meal/  The  sketch  5e1ow  g7ves 

Material  property  identification  number  (Integer  > 0) 


2‘  !?ur  9rid  P01'nts  must  lie  ™ the  x-z  plane  of  both  the  basic  and  anv  lr 
coordinate  systems  and  to  the  right  of  the  axis  of  symmetry  (the  z-axis). 

3'  o“^°l?iS^asG^^fadbo“  TketcS.0*”11  'He  pnrtatar 

4-  Se.Seb„T^?afiI?  S';S  ffi  “«  th"  “""doting  grid  pnints  sfand 

5.  All  interior  angles  must  be  less  than  180°. 

6'  KferSfS]  aPr5m“;  wf/’art!3'  i<lentif ”■*«•  ■"« 
Sdf^^THAT? ormTfca"?erial  l”'“Pt”'ty  »»« 


2.4-99  (6/1/72) 

? 7 A 


NASTRAN  DATA  DECK 


0RSQIWAL.PA81  IS 
OF  POOR  QUALITY 


Input  Data  Card  CTRBSC  Triangular  Element  Connection 

Description:  Defines  a basic  triangular  bending  element  (TRBSC)  of  the  structural  model. 


Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

CTRBSC  j 

EID 

PID 

G1 

G2 

G3 

TH 

CTRBSC  I 

16 

2 

12 

1 

3 

16.2 

Field 


Contents 


EID 

PID 

G1,G2,G3 

TH 


Element  identification  number  {Integer  > 0) 

Identification  number  of  a PTRBSC  property  card  (Default  is  EID)  (Integer  > 0) 

Grid  point  identification  numbers  of  connection  points  (Integer  > 0; 

G1  f G2  f G3  ) 

Material  property  orientation  angle  in  degrees  (Real)  - The  sketch  below  gives 
the  sign  convention  for  TH. 


Remarks:  1.  Element  identification  numiers  must  be  unique  with  respect  to  <01  other  element 

identification  numbers. 

2.  Interior  angles  must  be  less  than  180°. 

3.  No  structural  mass  is  generated  by  this  element. 


2.4-100  (6/1/72) 


ORIGINAL  FAC*’  S3 
OF  POOR  QUALITY 

BULK  DATA  DECK 

Input  Data  Card  CTRIA1  Triangular  Element  Connection 

Description:  Defines  a triangular  membrane  and  bending  element  (TRIA1)  of  the  structural  model 

Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

y 

IU 

CTRIA1 

EID 

PID 

G1 

G2 

G3 

TH 

CTRIA1 

16 

2 

12 

1 

3 

16.2 

Field 

EID 

PID 

G1 ,G2,G3 
TH 


Contents 

Element  identification  number  (Integer  > 0) 

Identification  number  of  a PTRIA1  property  card  (Default  is  EID)  (Integer  > 0) 
Grid  point  identification  numbers  of  connection  points  (Integer  > 0; 

G1  f G2  f G3) 

Material  property  orientation  angle  in  degrees  (Real)  - The  sketch  below  gives 
the  sign  convention  for  TH. 


Remarks:  1.  Element  identification  numbers  must  be  unique  with  respect  to  ill  other  element 

" identification  numbers. 

2.  Interior  angles  must  be  less  than  180°. 


2.4-101  (6/1/72) 


EID  Element  identification  number  (Integer  > 0) 

PID  Identification  number  of  a PTRIA2  property  card  (Default  is  EID)  (Integer  > 0) 

G1,G2,G3  Grid  point  identification  numbers  of  connection  points  (Integer  > 0; 

G1  f G2  ? G3) 

TH  Material  property  orientation  angle  in  degrees  (Real)  - The  sketch  below  gives 

the  sign  convention  for  TH. 


• ' % 


ORffifKA!.  Pflfii" 

Op  POOR  QOALi  i v 

BULK  DATA  DECK 

Input  Data  Card  CTRIAAX  Triangular  Ring  Element  Connection 

Description:  Defines  an  axisymmetric  triangular  cross-section  ring  element  with  non- 
axi symmetric  deformation  of  the  structural  model  with  reference  to  property  card. 


Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

in 

CTRIAAX 

EID 

PID 

R1 

R2 

R3 

TH 

CTRIAAX 

20 

15 

42 

43 

52 

60.0 

Field 

EID 

PID 

R1 ,R2,R3 
TH 


Contents 

Element  identification  number  (Integer  > 0) 

Identification  number  of  a PTRIAAX  card  (Integer  > 0) 

Identification  numbers  of  RINGAX  cards  (Integer  > 0;  R1  / R2  / R3) 

Material  property  orientation  angle  in  degrees  (Real)  - The  sketch 
below  gives  the  sign  convention  for  TH. 
z 


Remarks: 


1. 


2. 


3. 


«- r 

CTRIAAX  card  is  allowed  if  and  only  if  an  AXIC  card  is  also  present. 

Element  identification  numbers  must  be  unique  with  respect  to  all  other  element 
identification  numbers. 

RINGAX  identification  numbers  R1,R2  and  R3  must  be  ordered  counterclockwise 
around  the  perimeter - 


4.  For  a discussion  of  the  axisymmetric  ring  problem,  see  Section  5.11  of  the 
Theoretical  Manual . 


2.4-103  (12/31/74) 


NASTRAN  DATA  DECK 


QRiGlNAL  PA<S1  ® 
OF  POOR  QUALITY 


Input  Data  Card  CTRIARG  Triangular  Ring  Element  Connection 


description:  Defines  an  axi symmetric  triangular  cross  section  ring  element  (TRIARG)  of  the 
structural  model  without  reference  to  a property  card.  a 1 


Format  and  Example: 


l 

C 

J 

4 

5 

6 

7 

8 

9 

10 

CTRIARG 

EID 

G1 

1 G2 

G3 

TH 

MID 

CTRIARG 

16 

12 

13 

14 

29.2 

17 

Field 

EID 

G1 , G2,  G3 
TH 


MID 


Contents 


Element  identification  number  {Integer  > 0) 

Grid  G^/^G^  numbers  of  connection  points 


{Integers  > 0; 


Material  property  orientation  angle  in  degrees  (Real)  - The  sketch  below  qives 
the  sign  convention  for  the  TH. 

Material  identification  number  (Integer  > 0) 


z 


Remarks:  1.  Element  identification  numbers  must  be  unique  with  respect  to  all  other  element 
identification  numbers.  

2.  The  grid  points  must  lie  in  the  x-z  plane  of  both  the  basic  and  any  local 
coordinate  systems  and  to  the  right  of  the  axis  of  synmatry  (the  z-axis). 

3-  n1? lha0lni  32  J?nd,  G3-  miiit  b?  ordered  counterclockwise  around  the  perimeter 

of  the  element  as  shown  in  the  above  sketch. 

4.  For  structural  problems,  the  material  property  identification  number  must  reference 
only  a MAT1  or  MAT3  card. 

5.  For  heat  transfer  problems,  the  material  property  identification  number  must 
reference  only  a MAT4  or  MATS  card. 


2.4-104  (3/1/76) 

W 


BULK  DATA  DECK 


.Y 


Input  Data  Card  CTRIM6  Linear  Strain  Triangular  Element  Connection 

■ Description:  Defines  a linear  strain  triangular  membrane  element  (TRIMS)  of  the  structural  model. 
Format  and  Example: 


1 ’ 2 3 4 5 6 . 7 8 9 10 


CTRIM6 

EID 

PID 

Gl 

G2 

G3 

G4 

G5 

G6 

+abc 

CTRIM5 

220 

666 

100 

no  ■ 

120 

210 

220 

320 

ACS 

+abc 

TH 

90.0 

» 

Field 


Contents 


EID  Element  identification  number  (Integer  > 0). 

PID  Identification  number  of  PTRIM6  property  card  (Default  is  EID)  (Integer  >0). 

Gl,  G2,  G3,  Grid  point  identification  numbers  of  connection  points  (Integers  > 0): 

G4,  G5,  G6  Gl  ?!  G2  f G3  / G4  i G5  t G6). 

Material  property  orientation  angle  in  degrees  (Real).  The  sketch  below  gives  the 
sign  convention  for  TH. 


Remarks:  1.  Element  identification  numbers  must  be  unique  with  respect  to  all_  other  element 

identification  numbers. 

2.  Interior  angles  must  be  less  than  180°. 

3.  The  gridpoints  must  be  ordered  consecutively  around  the  perimeter  in  a counter 
clockwise  direction  and  starting  at  a vertex. 

4.  Material  properties  (if  MAT2  card  is  used)  and  stresses  are  given  in  the  material 
coordinate  system. 


5.  The  continuation  card  must  be  present. 

6.  Grid  points  G2,  G4,  and  G6  are  assumed  to  lie  at  the  midpoints  of  the  sides.  The 
locations  of  these  points  (defined  by  GRID  cards)  are  used  only  for  the  global 
coordinate  system  definition,  the  Grid  Point  Weight  Generator,  centrifugal  forces, 
and  deformed  structure  plotting. 


2.4-105  (12/31/77) 

iU 
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OF  POOR  QUALITY 

Input  Data  Card  CTRMEM  Triangular  Element  Connection 

Description:  Defines  a triangular  membrane  element  (TRMEM)  of  the  structural  model. 

Format  and  Example: 


CTRMEM 

EID 

PID 

Gl 

G2 

G3 

/ 

TH 

O 

y 

(0 

CTRMEM 

16 

2 

12 

1 

3 

16.3 

Field 


Contents 


EID 

PID 

G1 ,G2,G3 
TH 


Element  identification  number  (Integer  > 0) 

Identification  number  of  a PTRMEM  property  card  (Default  is  EID)  (Integer  > 0) 

point  identification  numbers  of  connection  points  (Integer  > 0; 
ul  f G2  r G3J 

ssss^s™:0" ansie  fn  dasrees  <r«»  - The  9ives 


Remarks:  1.  Element  identification  numbers  must  be  unique  with  respect  to  all  other  element 
identm  cation  numbers.  — 

2.  Interior  angles  must  be  less  than  180°. 


2.4-106  (6/1/72) 


BULK  DATA  DECK 


OWfflWi.  pAQj  S3 
°F  POOR  QUALITY 


Input  Data  Card  CTRPLT  Triangular  Element  Connection 

Description:  Defines  a triangular  bending  element  (TRPLT)  of  the  structural  model. 


Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

jCTRPLT 

EID 

PID 

G1 

G2 

G3 

TH 

[CTRPLT 

16 

2 

12 

1 

3 

16.2 

Contents 

Element  identification  number  (Integer  > 0) 

Identification  number  of  a PTRPLT  property  card  (Default  is  EID)  (Integer  > 0) 

Grid  point  identification  numbers  of  connection  points  (Integer  > 0; 

G1  f G2  t G3) 

Material  property  orientation  angle  in  degrees  (Real)  - The  sketch  below  gives 
the  sign  convention  for  TH. 


Remarks:  1.  Element  identification  numbers  must  be  unique  with  respect  to  all  other  element 

identification  numbers. 

2.  Interior  angles  must  be  less  than  180°. 

3.  No  structural  mass  is  generated  by  this  element. 


Field 

EID 

PID 

G1 ,G2,G3 
TH 


2.4-107  (6/1/72) 


NASTRAN  DATA  DECK 


QRK2SNAL  PAGE  ES 

of  poor  QUAtrnf 


Input  Data  Card  CTRPLT1  Triangular  Element  Connection 

Description;  Defines  a higher  order  triangular  bending  element  (TRPLT1 ) of  the  structural  model. 
Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

<5 

CTRPLT1  f 

EID 

PID 

G1 

02 

KB 

04 

G5 

G6 

| abc 

CTRPLT1  j 

160 

20 

120 

10 

30 

40 

70 

no 

| . ABC 

+bc 

TH 

- 

+BC 
— ....  . 

16.2 



Field 

Contents 

EID 

Element  identification  number  (Integer  > 0) 

PID 

Identification  number  of  PTRPLT1  property  card 
(Default  is  EID)  (Integer  > 0) 

61, 

G4, 

02,  G3, 
G5 , G6 

Grid  point  identification  numbers  of  connection 
points  (Integer  > 0;  G1  / G2  / G3  / G4  / G5  / G6) 

TH 

Material  property  orientation  angle  in  degrees  (Real)- 
The  sketch  below  gives  the  sign  convention  for  TH. 

Remarks:  1.  Element  identification  numbers  must  be  unique  with  respect  to  all  other  element 

identification  numbers. 

2.  Interior  angles  must  be  less  than  180°. 

3.  The  grid  points  must  be  ordered  consecutively  around  the  perimeter  in  counter- 
clockwise  direction  and  starting  at  a vertex. 

4.  The  continuation  card  is  required. 


2.4-108  (12/31/77) 


%(  -*  » v-^cv — ■ "1  _(£j 


OR.'GiNAl  PAGE  f§5 
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Input  Data  Card  CTRSHL  Triangular  Shell  Element  Connection 


Description:  Defines  a triangular  thin  shallow  shell  element  (TRSHL)  of  the  structural  model 


Format  and  Example: 


4 5 6 7 8 9 


CTRSHL 

EID 

PID 

Gl 

G2 

G3 

G4 

G5 

G6 

abc 

CTRSHL 

160 

20 

120 

10 

30 

40 

10 

30 

ABC 

+bc 

TH- 

+BC 

16.2 

Field 


EID  Element  identification  number  (Integer  > 0) 

PID  Identification  number  of  PTRSHL  property  cara 

(Default  is  EID)  (Integer  > 0) 


Gl,  G2,  G3j  Grid  point  identification  numbers  of  connection 

G4,  G5,  G6  points  (Integers  >0;  Gl  f G2  f G3  f G4  f G5  f G6) 

TH  Material  property  orientation  angle  in  degrees  (Real)  - 

The  sketch  below  gives  the  sign  convention  for  TH. 


G5 


Remarks: 


^ ide^ification^umbers  nUmberS  must  be  unique  with  resPect  to  all  other  element 


2.  Interior  angles  must  be  less  than  180°. 


3.  The  grid  points  must  be  listed  consecutively  around  the  perimeter  in  counter- 
clockwise direction  starting  at  a vertex. 

4.  The  continuation  card  must  be  present. 


2.4-109  (12/31/77) 


NASTRAN  DATA  DECK 


OR.'Gf.MAt.  VkiiZ  Jg 
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Input  Data  Card  CTUBE 


Tube  Element  Connection 


Description:  Defines  a tension-compression-torsion  element  (TUBE)  of  the  structural  model. 
Format  and  Example: 


CTUBE 

EID 

PID 

Gl 

G2 

0 

EID 

/ 

PID 

8 

Gl 

9 

G2 

10 

CTUBE 

12 

13 

21 

23 

3 

12 

24 

5 

Field 

EID 

PID 

Gl,  G2 


Contents 

Element  identification  number  (Integer  > 0) 

Identification  number  of  a PTUBE  property  card  (Default  is  EID)  (Integer  > 0) 
Grid  point  identification  numbers  of  connection  points  (Integer  > 0;  Gl  / G2) 

Remarks,:  1.  Element  identification  numbers  must  be  unique  with  resoect  to  an  n+uQV,  t 

identification  numbers.  H resPect  an  other  element 

2.  One  or  two  TUBE  elements  may  be  defined  on  a single  card. 


2.4-110  (6/1/72) 


BULK  DATA  DECK 


Input  Data  Card  CTWIST  Twist  Panel  Element  Connection 


Description;  Defines  a twist  panel  element  (TWIST)  of  the  structural  model. 


Format  and  Example: 


CTWIST  | EID 

PID 

G1 

G2 

G3 

/ 

G4 

a 

9 

10 

CTWIST  1 2 

6 

1 

5 

3 

7 

Field 

EID 

PID 

G1 ,G2,G3,G4 


Contents 

Element  identification  mraber  (Integer  > 0) 

Identification  number  of  a PTWIST  property  card  (Default  is  EID)  (Integer  > 0) 
Gl^  g1fGld5nGt4)iCat1°n  nimberS  °f  connection  Points  (Integer  > 0; 


Remarks : 1. 


Element  identification  numbers  must  be 
identification  numbers. 


unique  with  respect  to  an.  other  element 


2‘  element!'11  tS  G1  thrU  G4  mUSt  b8  °rdered  consecutive1.V  around  the  perimeter  of  the 
3.  All  interior  angles  must  be  less  than  180°. 


2.4-111  (6/1/72) 

•'s* 


C - C 


NASTRAN  DATA  DECK  0RK3NAI.  PAGF  (§ 
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Input  Data  Card  CVISC  Viscous  Damper  Connection 


Description:  Defines  a viscous  damper  element  { VISC)  of  the  structural  model. 


Format  and  Example: 


1 

2 

3 

a 

5 

6 

7 

8 

9 

10 

bvisc 

i 

EID 

PID 

G1 

G2 

EID 

PID 

G1 

G2 

21 

6327 

29 

31 

22 

6527 

35 

33 

Field  Contents 

EID  Element  identification  nimber  (Integer  > 0) 

PID  Identification  number  of  PVISC  property  card  (Default  is  EID)  (Integer  > 0) 

SI.  G2  Grid  point  identification  numbers  of  connection  points  (Integer  > 0;  G1  / G2) 

Remarks : 1. 

2. 

3. 


Element  identification  numbers  must  be  unique  with  respect  to  all  other  element 
identification  numbers. 

One  or  two  VISC  elements  may  be  defined  on  a single  card. 

Used  only  for  direct  formulation  of  dynamic  analyses. 


2.4-112  (12/31/77) 


m 


Input  Data  Card  CWEDGE 


BULK  DATA  DECK 


Wedge  Element  Connection 


OF  POOR  O'JAU  i‘? 


sSS?™'noSeid-  ^ *<«  ■"«  <»o 

Format  and  Example: 


G1,...,G6 


Contents 

Element  identification  number  (Integer  > 0) 

Material  identification  number  (Integer  > 0) 

Grid  point  identification  numbers  of  connection  points  (Integers  > 0, 


*****  '•  5ss?.J!a2"^as.— " "s* be  m^e  "ith  ■«<**  *•  an .i*nt 

2‘  ISf  °lter  ?f-the  ?Hd  points  is:  G1*  Q2.  G3  on  one  triangular  face,  G4  G5  G6  at 
the  other  triangular  face.  G1 , G4  on  a conmin  edge,  G2,9G5  onl  common  edge 

3.  The  quadrilateral  faces  must  be  nearly  planar. 

4.  There  is  no  nonstructural  mass. 

5.  For  structural  problems,  material  must  be  defined  by  MAT!  card. 

6.  Output  stresses  are  given  in  the  basic  coordinate  system. 

MAT5hcaJd!ranSfer  problems*  mateHal  ma^  be  defined  with  either  a MAT4  or 


(.• 


2.4-113  (6/1/72) 


Input  Data  Card  CYJ0IN 


NASTRAN  DATA  DECK 


ORIGINAL  PAGE  m 
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Description:  Defines  the  boundary  points  of  a segment  for  cyclic  symmetry  structural  molds. 
Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

CYJ0IN 

SIDE 

C 

G1 

G2 

G3 

G4 

G5 

G6 

abc 

CYJ0IN 

1 

7 

9 

16 

25 

33 

64 

ABC 

+bc 

G7 

G8 

G9 

-etc.- 

+BC 

72 

Alternate  Form 


CYJ0IN 

SIDE 

C 

GID1 

"THRU" 

GID2 

CYJ0IR 

2 

S 

6 

THRU 

32 

Elgld  Contents 

SIDE  Side  identification  (Integer  1 or  2) 

C Coordinate  System  (BCD  value  R,C  or  S or  blank) 

Grid  or  scalar  point  identification  numbers  (Integer  > 0) 


Remarks : 1.  CYJ0IN  bulk  data  cards  are  only  used  for  cyclic  symmetry  problems. 

A parameter  (CTYPE)  must  specify  rotational  or  dihedral  symmetry. 

2.  For  rotational  symmetry  problems  there  must  be  one  logical  card  for  side  1 and 
one  for  side  2.  The  two  lists  specify  grid  points  to  be  connected,  hence  both 
lists  must  have  the  same  length. 

3.  For  dihedral  symmetry  problems,  side  1 refers  to  the  boundary  between  segments 
and  side  2 refers  to  the  middle  of  a segment.  A coordinate  system  must  be 
referenced  in  field  3,  where  R = rectangular  C = cylindrical  and  S = spherical. 

4.  All  components  of  displacement  at  boundary  points  are  connected  to  adjacent 
segments,  except  those  constrained  by  SPC,  MPC  or  0MIT. 


2.4-114  (12/31/74) 

557  .. 


NASTRAN  DATA  DECK 


Input  Data  Card  DAREAS  Dynamic  Load  Scale  Factor  - Substructure  Analysis 


Description:  This  card  is  used  in  conjunction  with  the  RLfJADl,  RL0AD2,  TLJJAD1,  and  TL0AD2  data 
cards  and  defines  the  point  where  the  dynamic  load  is  to  be  applied  with  the  scale  {area}  factor  A. 


Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

DAREAS 

SID 

NAME 

P 

C 

A 

P 

C 

A 

DAREAS 

3 

SKIN 

6 

2 

8.2 

15 

1 

10.1 

Field  Contents 

SID  Identification  number  of  DAREA  set  (Integer  > 0) 

NAME  Basic  substructure  name 

P Grid  or  scalar  point  identification  number  (Integer  > 0) 

C Component  number  (1-6  for  grid  point;  blank  or  0 for  scalar  point) 

A Scale  (area)  factor  A for  the  designated  coordinate  (Real) 

Remarks : 1.  One  or  two  scale  factors  may  be  defined  on  a single  card 

2.  Used  in  substructure  SfJLVE  operation 

3.  Points  referenced  must  exist  in  the  S0LVEd  structure. 


2.4-116  (12/29/78) 


BULK  DATA  DECK 


Input  Data  Card  DEF0RM  Element  Deformation 

Description:  Defines  enforced  axial  deformation  for  one-dimensional  elements  for  use  in  statics 

problems. 


Format  and  Example: 


1 

2 

3 

4 

T 

T 9 

10 

DEF0RM 

SID 

EID 

D 

EID 

D 

EID 

D |><C 

DEF0RM 

1 

535 

.05 

536 

-.10 

r 

Field 

SID 

EID 

D 

Remarks : 1 . 

2. 

3. 


Contents 

Deformation  set  identification  number  (Integer  > 0) 

Element  number  (Integer  > 0) 

Deformation  (+  = elongation)  (Real) 

The  referenced  element  must  be  one-dimensional  (i.e.,  a R0D  (including  C0NR0D), 
TUBE  or  BAR). 

Deformation  sets  must  be  selected  in  the  Case  Control  Deck  (DEF0RM=SID)  to  be 
used  by  NASTRAN. 

From  one  to  three  enforced  element  deformations  may  be  defined  on  a single  card. 


2.4-117  (3/1/70) 

57® 


NASTRAN  DATA  DECK 


Input  Data  Card  DELAY  Dynamic  Load  Time  Delay 

Description:  This  card  is  used  in  conjunction  with  the  RL0AD1,  RL0AD2,  TL0AD1  and  TL0AD2 
data  cards  and  defines  the  time  delay  term  t in  the  equations  of  the  loading  function. 


Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

DELAY 

SID 

P 

C 

T 

P 

C 

T 

DELAY 

5 

21 

6 

4.25 

7 

6 

8.1 

Field  Contents 


SID  Identification  number  of  DELAY  set  (Integer  > 0) 

p Grid  or  scalar  point  identification  number  (Integer  > 0) 

C Component  number  (1-6  for  grid  point,  blank  or  0 for  scalar  point) 

T Time  delay  t for  designated  coordinate  (Real) 


Remarks : One  or  two  dynamic  load  time  delays  may  be  defined  on  a single  card. 


2.4-118  (3/1/70) 


BULK  DATA  DECK 


Input  Data  Card  DELAYS  Dynamic  Load  Time  Delay  - Substructure  Analysis 


Description:  This  card  is  used  in  conjunction  with  the  RL0AD1 , RL0AD2,  TL0AD1  and  TL0AD2  data 
cards  and  defines  the  time  delay  term  t in  the  equations  of  the  loading  function. 


Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

DELAYS 

SID 

NAME 

P 

C 

T 

P 

C 

T 

DELAYS 

5 

SKIN 

21 

6 

4.25 

7 

6 

8.1 

Field  Contents 

SID  Identification  number  of  DELAY  set  (Integer  > 0) 

NAME  Basic  substructure  name 

P Grid  or  scalar  point  identification  nunfcer  (Integer  > 0) 

C Component  number  (1-6  for  grid  point,  blank  or  0 for  scalar  point) 

T Time  delay  t for  designated  coordinate  (Real) 

Remarks : 1.  One  or  two  dynamic  load  time  delays  may  be  defined  on  a single  card. 

2.  Used  in  substructure  SOLVE  operation. 

3.  Points  referenced  must  exist  in  the  S0LVEd  structure. 


2.4-119  (12/29/78) 

S/9s 


NASTRAN  DATA  DECK 


Input  Data  Card  DL0AD  Dynamic  Load  Combination  (Superposition) 


Description:  Defines  a dynamic  loading  condition  for  frequency  response  or  transient  response 
problems  as  a linear  combination  of  load  sets  defined  via  RL0AD1  or  RL0AD2  cards  (for  frequency 
response)  or  TL0AD1  or  TL0AD2  cards  (for  transient  response). 


Format  and  Example: 


1 

3L0AD 

SID 

S 

SI 

LI 

S2 

L2 

S3 

L3 

+abc 

3L0AD 

17  . 

1.0 

2.0 

6 

-2.0 

7 

2.0 

8 

+A 

tebc 

S4 

L4 

-etc.- 

**A 

-2.0 

9 

Field 

SID 

S 

Si 

Li 


Contents 

Load  set  identification  number  (Integer  > 0) 

Scale  Factor  (Real) 

Scale  Factors  (Real) 

Load  set  identification  numbers  defined  via  card  types  enumerated  above 
(Integer  > 0) 


Remarks:  1.  The  load  vector  being  defined  by  this  card  is  given  by 


{p>  = s i si{pu>. 

2.  The  Li  must  be  unique. 

3.  SID  must  be  unique  from  all  Li. 

4.  Nonlinear  transient  loads  may  not  be  included;  they  are  selected  separately  in  the 
Case  Control  Deck. 

5.  Linear  load  sets  must  be  selected  in  the  Case  Control  Deck  (DL0AD=SID)  to  be  used 
by  NASTRAN. 

6.  A DL0AD  card  may  not  reference  a set  identification  number  defined  by  another  DL0AD 
card. 


7.  TL0AD1  and  TL0AD2  loads  may  be  combined  only  thru  the  use  of  the  DL0AD  card. 

8.  RL0AD1  and  RL0AD2  loads  may  be  combined  only  thru  the  use  of  the  DL0AD  card. 

9.  SID  must  be  unique  for  all  TL0AD1,  TL0AD2,  RL0AD1 , and  RL0AD2  cards. 


2.4-120  (3/1/76) 


573 


Input  Data  Card  DMI_ 


BULK  DATA  DECK 
Direct  Matrix  Input 


0BK3NAL  13 
OF  POOR  QUALITY 


Description;  Used  to  define  matrix  data  blocks  directly.  Generates  a matrix  of  the  form 

a' 


[A]  = 


An  Ai2 


In 


21  "22  2n 

/\iil  

where  the  elements  A^.  may  be  real  or  complex  single-precision  or  double  precision  numbers. 
Formats  and  Example:  (The  first  logical  card  is  a header  card.) 


DM  I 

NAME  j "O'1 

F0RM 

TIN 

T0UT 

M 

N 

DMI 

QQQ  1 0 

2 

3 

3 

4 

2 

DMI 

NAME 

J 

n 

a(ii ,j) 

a(ii+i,j' 

etc . 

12 

+abc 

DMI 

QQQ 

1 

1 

1.0 

2.0 

3.0 

4.0 

3 

+1 

tabc 

A(I2,J) 

etc  . 

H 

5.0 

6.0 

DMI 

QQQ 

2 

2 

6.0 

7.0 

4 

8.0 

9.0 

Field 


Contents 


NAME 

F0RM 

TIN 


TOUT 


M 

N 

J 


II  ,12, etc. 
A(lx,J) 


Any  NASTRAN  BCD  value  (1-8  alphnuneric  characters,  the  first  of  which  must  be 
alphabetic)  which  will  be  used  in  the  DMAP  sequence  to  reference  the  data  block 

1 Square  matrix  (not  symmetric) 

2 General  rectangular  matrix 
6 Symmetric  matrix 

Type  of  matrix  being  input  as  follows: 

1 Real,  single-precision  (One  field  is  used  per  element) 

2 Real,  double-precision  (One  field  is  used  per  element) 

3 Complex,  single-precision  (Two  fields  are  used  per  element) 

4 Complex,  double-precision  (Two  fields  are  used  per  element) 

Type  of  matrix  which  will  be  created 

1 Real,  single-precision  3 Complex,  single-precision 

2 Real,  double-precision  4 Complex,  double-precision 

Number  of  rows  in  A (Integer  > 0) 

Number  of  columns  in  A (Integer  > 0) 

Column  number  of  A (Integer  > 0) 

Row  number  of  A (Integer  > 0) 

Element  of  A (See  TIN)  (Real) 


(Continued) 


2.4-121  3/1/76) 


NASTRAN  DATA  DECK 


DMI  (Cont.) 


ORIGINAL  PAGE  53 
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l. 


The  user  must  write  a 
the  DMI  feature  since 
use  of  data  blocks  in 
block  QQQ  is  defined 


DMAP  (or  make  alterations  to  a rigid  format)  in  order  to  use 
he  is  defining  a data  block.  All  of  the  rules  governing  the 
DMAP  sequences  apply.  In  the  example  shown  above,  the  data 
to  be  the  complex,  single-precision  rectangular  4x2  matrix 


[QQQ]  = 


(1.0,  2.0) 
(3.0,  4.0) 
(5.0,  6.0) 
(0.0,  0.0) 


(0.0,  0.0) 
(6.0,  7.0) 
(0.0,  0.0) 
(8.0,  9.0): 


The  DMAP  data  block  NAME  (QQQ  in  the  example)  will  appear  in  the  initial  FIAT  and 
the  data  block  will  initially  appear  on  the  Data  Pool  File  (P00L). 

2.  A limit  to  the  number  of  DMI’s  which  may  be  defined  is  set  by  thesize  of  the  Data 
Pool  Dictionary.  The  total  number  of  DMI’s  may  not  exceed  this  size. 


3.  There  are  a number  of  reserved  words  which  may  not  De  used  for  DMI  names.  Among 
these  are  P00L,  NPTP,  0PTP,  UMF,  NUMF,  PLT1,  PLT2,  INPT,  INP1  through  I NP9.GE0M1 , 

GE0M2,  GE0M3,  GE0M4,  GE0M5,  EDT,  MPT,  EPT,  DIT,  I lhPFILh’<;rniTrHq0RCE’ 
MATP00L,  PCDB,  XYCDB,  CASECC,  any  DTI  names,  and  SCRATCHl  through  SCRATCH9 . 


4.  Field  3 of  the  header  card  must  contain  an  integer  0. 


5.  For  symmetric  matrices,  the  entire  matrix  must  be  input. 


6.  Only  nonzero  terms  need  be  entered. 

7.  A blank  field  on  this  card  is  not  equivalent  to  a zero.  If  zero  input  is  desired, 
the  appropriate  type  zero  must  be  punched  (i.e.,  0.0  or  0.0DG). 

8.  Complex  input  must  have  both  the  real  and  imaginary  parts  punched  if  either  part 
is  nonzero. 


9.  If  A (IX,J)  is  followed  by  THRU  in  the  next  field  and  an  integer  row  number  I Y after 
the  THRU,  then  A (IX,J)  will  be  repeated  in  each  row  through  IY.  The  THRU  must 
follow  an  element  value.  In  the  example  below,  3.14  will  be  in  rows  3 through  6 
of  column  1 and  2.0  in  row  9. 


DMI 

QQQ 

0 

2 

1 

1 

9 

1 

DMI 

QQQ 

1 

3 

3.14 

THRU 

6 

9 

2.0 
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Input  Data  Card  DMIAX  Direct  Axisymmetric  Matrix  Input 

Description:  Defines  axi symmetri c (fluid  or  structure)  related  direct  input  matrix  terms. 


Format  and  Example: 


Fi  el  d 


Contents 


NAME 

IF0 

TIN 

T0UT 

GJ,  GI 
CJ,  Cl 
NJ,  NI 


BCD  name  of  matrix  (one  to  eight  alphanumeric  characters  the  first  of  which  is 
alphabetic) 

1 Square  matrix  i 

2 General  rectangular  matrix  > Identification  of  Matrix  Form 

6 Symmetric  matrix  ) 

Type  of  matrix  being  input  as  follows: 

1 Real,  single-precision  (One  field  is  used  per  element) 

3 Complex,  single-precision  (Two  fields  are  used  per  element) 

Type  of  matrix  which  will  be  created 

1 Real,  single-precision  3 Complex,  single-precision 

2 Real,  double  precision  4 Complex,  double-precision 

Grid,  scalar,  RINGFL  fluid  point,  PRESPT  pressure  point,  FREEPT  free  surface 
displacement,  or  extra  point  identification  number  (Integer  > 0) 

Component  number  for  GJ  or  GI  grid  point  (0  < Integer  < 6;  Blank  or  zero  if  GJ  or 
GI  is  a scalar,  fluid,  or  extra  point) 

Harmonic  number  of  RINGFL  point.  Must  be  blank  if  a point  type  other  than  RINGFL 

is  used.  Negative  number  implies  the  "sine"  series,  positive  implies  the  "cosine" 

senes.  (Integer) 

Real  and  Imaginary  parts  of  matrix  element;  row  (GI,  Cl,  NI)  column  (G.1,CJ,NJ) 


u- 


(Continued) 
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DM! AX  (Cant.) 


This  card  is  allowed  only  if  an  AXIF  card  is  also  present. 

Matrices  defined  on  this  card  may  be  used  in  dynamics  by  selection  in  the  Case 
Control  Deck  by  K2PP=NAME,  B2PP=NAME,  or  M2PP=NAME  for  [K2  ],  [B2  ],  or  [M2  ] 
respectively.  PP  PP  PP 

In  addition  to  the  header  card  containing  IF0,  TIN  and  T0UT,  a logical  card  consist- 
ing of  two  or  more  physical  cards  is  needed  for  each  nonnull  column  of  the  matrix. 

If  TIN  = 1,  Y..  must  be  blank. 

Field  3 of  the  header  card  must  contain  an  interger  0. 

For  symmetric  matrices,  the  entire  matrix  must  be  input. 

Only  nonzero  terms  need  be  entered. 

There  are  a number  of  reserved  words  which  may  not  be  used  for  DMIAX  names.  Among 
these  are  P00L,  NPTP,  (3PTP,  UMF,  NUMF,  PLT1,  PLT2,  INPT,  GE0H1 , GE0H2,  GE0M3,  GE0H4, 
GE0M5,  EDT,  MPT,  EPT,  DIT,  DYNAMICS,  IFPFILE,  AXIC,  F0RCE,  MATP00L,  PCDB,  XYCDB, 
CASECC,  any  DTI  names,  and  SCRATCH!  thru  SCRATCH9. 


2.4-124  (12/31/77) 
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Input  Data  Card  DMIG  Direct  Matrix  Input  at  Grid  Points 

Descri ptioni  Defines  structure-related  direct  input  matrices. 


ORJOfiV.-U 
OH  Poor? 


Format  and  Example: 


1 

DMIG  | 

c 

NAME 

O 

"0" 

IF0 

TIN 

T0UT 

X 

DMIG 

STIF 

0 

1 

3 

4 

DMIG 

NAME 

GJ 

CJ 

x 

GI 

CI 

xij 

Yij 

Xabc 

DMIG 

STIF 

27 

~ — 

2 

3 

3. +5 

3. +3 

EKG1 

+abc 

GI 

Cl 

xi,i 

1 G1 

CI 

Xij 

Yu  - 

jXcef  ... 

+KG1 

2 

4 

2.5+10 

0. 

| 50 

1.0 

0. 

1 

Field 

NAME 

IF0 

TIN 

T0UT 

GJ,  GI 
CJ,  Cl 


Contents 

BCD  name  of  matrix  (one  to  eight  alphanumeric  characters  the  first  of  which  is 
alphabetic) 

1 Square  matrix 

2 General  rectangular  matrix 
6 Symmetric  matrix 

Type  of  matrix  being  input  as  follows*. 

1 Real,  single-precision  (One  field  is  used  per  element) 

3 Complex,  single-precision  (Two  fields  are  used  per  element) 

Type  of  matrix  which  will  be  created  . 

1 Real,  single-precision  3 Complex,  single-precision 

2 Real,  double-precision  4 Complex,  double-precision 

Grid  or  scalar  or  extra  point  identification  numbes  (Integer  > 0) 

Component  number  for  GJ  a grid  point  (0  < CJ  < 6);  blank  or  zero  for  GJ  a 
scalar  or  extra  point 

Real  and  imaginary  parts  of  matrix  element 


Remarks : 


Matrices  defined  on  this  card  may  be  used  in  dynamics  bv  selecjtion  in  the  Case 
Control  Deck  by  K2PP=NAME,  B2PP=NAME,  or  M2PP=NAME  for  LKpp],  [BppJ,  or  |MppJ, 
respectively. 

In  addition  to  the  header  card  containing  IF0,  TIN  and  T0UT,  a logical  card 
consisting  of  one  or  more  physical  cards  is  needed  for  each  nonnull  column  of 
the  matrix. 


3.  If  TIN  = 1,  Y..  must  be  blank. 

* J 

4.  Field  3 of  the  header  card  must  contain  an  integer  0. 


5.  For  symmetric  matrices,  the  entire  matrix  must  be  input. 

6.  Only  nonzero  terms  need  be  entered. 

7.  The  matrix  names  must  be  unique  among  all  DMIG's. 


(Continued) 
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DMI6  (Cont.) 


8.  There  are  a number  of  reserved  words  which  may  not  be  used  for  DMIG  names.  Among 
these  are  PJS0L.  HPTP,  {3PTP.  UMF,  NUMF,  PLT1 , PLT2,  INPT,  GE0M1,  GE0M2,  GE0M3,  GE0M4, 
GE0M5,  EDT,  MPT,  EPT,  DIT,  DYNAMICS,  IFPFILE,  AXIC,  F0RCE,  MATP00L,  PCD8,  XYCDB, 
CASECC,  and  DTI  names,  and  SCRATCH!  thru  SCRATCH9. 
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Input  Data  Card  DPHASE  Dynamic  Load  Phase  Lead 


Description:  This  card  is  used  in  conjunction  with  the  RL0AD1  and  RL0AD2  data  cards  to  define  the 
phase  lead  term  e in  the  equation  of  the  loading  function. 


Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 . 

10 

DPHASE 

SID 

1 P 

C 

TH 

P 

C 

th  EX| 

DPHASE 

4 

21 

6 

2.1 

8 

6 

il  1 i 

Field 


Contents 


SID 

P 

C 

TH 


Identification  number  of  DPHASE  set  {Integer  > 0) 

Grid  or  scalar  point  identification  number  (Integer  > 0) 

Component  number  (1-6  for  grid  point,  0 or  blank  for  scalar  point)_ 
Phase  lead  0 (in  degrees)  for  designated  coordinate  (Real) 


Remarks : 


One  or  two  dynamic  load  phase  lead  terms  may  be  defined  on  a single  card. 


2.4-127  (3/1/70) 
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Input  Data  Card  DPHASES  Dynamic  Load  Phase  Lead  - Substructure  Analysis 


Description:  This  card  is  used  in  conjunction  with  the  RL0AD1  and  RL0AD2  data  cards  to  define 
the  phase  lead  term  0 in  the  equation  of  the  loading  function. 


Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

DPHASES 

SID 

NAME 

P 

C 

TH 

P 

C 

TH 

DPHASES 

4 

SKIN 

21 

6 

2.1 

8 

6 

7.2 

Field  Contents 

SID  Identification  number  of  DPHASE  set  (Integer  > 0) 

NAME  Basic  substructure  name 

P Grid  or  scalar  point  identification  number  (Integer  > C) 

C Component  number  (1-6  for  grid  point,  0 or  blank  for  scalar  point) 

TH  Phase  lead  0 (in  degrees)  for  designated  coordinate  (Real) 

Remarks : 1.  One  or  two  dynamic  load  phase  lead  terms  may  be  defined  on  a single  card. 

2.  Used  in  substructure  S0LVE  operation. 

3.  Points  referenced  must  exist  in  the  S0LVEd  structure. 


2.4-128  (12/29/78) 
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Input  Data  Card  PS  FACT  Differential  Stiffness  Factor 

Description:  Used  to  define  a scale  factor  for  applied  loads  and  stiffness  matrix  in  a Normal 
Modes  withDi fferenti al  Stiffness  Analysis. 

Format  and  Example: 


Field  Contents 

SID  Set  identification  number  {Unique  Integer  > 0) 

B Scale  factor  (Real) 

Remarks:  1.  Load  sets  must  be  selected  in  the  Case  Control  Deck  (DSC0=SID)  to  be  used  by  NASTRAN. 
2.  All  fields  following  the  entry  must  be  blank. 
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Input  Data  Card  DTI  Direct  Table  Input 

Descri ption:  Used  to  define  table  data  blocks  directly. 
Format  and  Example:  (The  first  logical  card  is  a header  card) 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

DTI 

NAME 

"0" 

Tl 

T2 

T3 

T4 

T5 

T6 

+00 

DTI 

XXX 

0 

3 

4 

4096 

32768 

1 

0 

+00 

V 

V 

-etc.- 

ENDREC 

+01 



•etc. 


DTI 

NAME 

IREC 

V 

V 

V 

V 

V 

V 

+11 

DTI 

XXX 

1 

2.0 

-6 

ABC 

6.0DO 

-1 

2 

+11 

+11 

V 

V 

V 

V 

-eti 

ENDREC 

+12 

+11 

4 

-6.2 

2.9 

1 

DEF 

-i 

ENDREC 

-etc  .- 


Contents 

Any  NASTRAN  BCD  value  (1-8  alphanumeric  characters,  the  first  of  which  must 
be  alphabetic)  which  will  be  used  in  the  DMAP  sequence  to  reference  the  data 
block 

Trailer  values  (65535  Integer  >_  0) 

Record  Number  (sequential  integer  beginning  with  1) 

Value  (blank,  integer,  real,  BCD  (except  "ENDREC"),  double  precision) 

The  BCD  value  ENDREC  which  flags  the  end  of  the  string  of  values  that  con- 
stitute logical  record  IREC 


Remarks : 

1.  Records  may  be  made  as  long  as  desired  via  continuation  cards. 

2.  Values  may  be  of  any  type  (blank,  integer,  real,  BCD,  double  precision)  with  the 
exception  that  a BCD  value  may  not  be  "ENDREC". 

3.  All  fields  following  ENDREC  must  be  blank. 

4.  The  user  must  write  a DMAP  (or  make  alterations  to  a rigid  format)  in  order  to 
use  the  DTI  feature  since  he  is  defining  a data  block.  All  of  the  rules  governing 
the  use  of  data  blocks  in  DMAP  sequences  apply. 

5.  The  DMAP  data  block  NAME  (XXX  in  the  example)  will  appear  in  the  initial  FIAT  and 
the  data  block  will  initially  appear  on  the  P00L. 

6.  If  trailer  is  not  specified,  T1  = number  of  records,  T2  thru  T6  = 0. 

7.  In  addition  to  the  header  card,  there  must  be  one  logical  card  for  each  record 
in  the  table. 


Field 

NAME 

Ti 

IREC 

V 
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DTI  (Cont.) 


8.  There  are  a number  of  reserved  words  which  may  not  be  used  for  DTI  names.  Among 
these  are  P00L,  NPTP,  0PTP,  UMF,  NUMF,  PLT1,  PLT2,  INPT,  GE0M1 , GE0M2,  GE0M3,  GE0M4, 
GE0M5,  EDT,  HPT,  EPT,  DIT,  DYNAMICS,  IFPFILE,  AXIC,  F0RCE,  MATP00L,  PCDB,  XYCDB, 
CASECC,  any  DTI  names,  and  SCRATCH  thru  SCRATCH9. 
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Input  Data  Card  EI6B 


Buckling  Analysis  Data 


0RK3MAL  FAS?  JS 
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Description:  Defines  data  needed  to  perform  buckling  analysis. 
Format  and  Example: 


123  456789  10 


EIGB 

SID 

METH0D 

LI 

L2 

NEP 

NDP 

NDN 

E 

+abc 

EIGB 

13 

DET 

0.1 

2.5 

2 

1 

1 

0.0 

ABC 

fabc 

N0RM 

G 

C 

(•BC 

MAX 

Field 

SID 

METH0D 


L1,L2 

NEP 

NDP,NDN 

E 

N0RM 

G 

C 


Contents 

Set  identification  number  (Unique  Integer  > 0) 

Method  of  eigenvalue  extraction,  one  of  the  BCD  values  "INV",  "DET" ,"FEER", 
"UINV",  or  "UDET" 

INV  - Inverse  power  method,  synmetric  matrix  operations 

DET  - Determinant  method,  symmetric  matrix  operations 

FEER  - Tridiagonal  reduction  method,  symmetric  matrix  operations 

UINV  - Inverse  power  method,  unsymmetric  matrix  operations 

UDET  - Determinant  method,  unsymmetric  matrix  operations 

Eigenvalue  range  of  interest  (Real;  LI  < L2  > 0.0).  For  METH0D  = “FEER",  LI  is 
ignored  and  L2  is  the  acceptable  relative  error  tolerance  on  eigenvalues, 

(Default  is  .1/n  where  n is  the  order  of  the  stiffness  matrix)  (Real  > 0.0) 

Estimate  of  number  of  roots  in  positive  range.  Desired  number  of  eigenvalues 

of  smallest  magnitude  for  METH0D  = "FEER".  (Default  is  automatically  calculated 
to  extract  at  least  one  accurate  mode)  (Integer  >0) 

Desired  number  of  positive  and  negative  roots  (Default  = 3 NEP)  (Integer  > 0) 
Ignored  for  METH0D  = "FEER" 

Convergence  criteria  (optional)  (Real  > 0.0) 

Method  for  normalizing  eigenvectors,  one  of  the  BCD  values  "MAX"  or  "P0INT" 

MAX  - Normalize  to  unit  value  of  the  largest  component  in  the  analysis  set 

P0INT  - Normalize  to  unit  value  of  the  component  defined  in  fields  3 and  4 

(Defaults  to  "MAX"  if  defined  component  is  zero) 

Grid  or  scalar  point  identification  number  (Integer  > 0)  (Required  if  and  only  if 
N0RM  = "P0INT") 

Component  number  (One  of  the  integers  1-6)  (Required  if  and  only  if  N0RM  = "P0INT" 
and  G Is  a geometric  grid  point) 

(Continued) 
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Remarks : 


BULK  DATA  DECK 


EIGB  (Cont.) 


3. 


4. 


Buckling  analysis  root  extraction  data  sets  must  be  selected  in  the  Case  Control 
Deck  (METH0D  = SID)  to  be  used  by  NASTRAN. 


The  quantities  LI  and  L2  are  dimensionless  and  specify  a range  in  which  the  eigen- 
values are  to  be  found.  An  eigenvalue  is  a factor  by  which  the 
of  stress  {first  subcase)  is  multiplied  to  produce  I buckling.  *^5™°  FEER  ’ 
LI  is  ignored  and  L2  represents  the  maximum  upper  bound,  in  percent,  on 


I 


XFEER/ 


'exact 


1 


for  acceptance  of  a computed  eigensolution. 


The  continuation  card  is  required. 


See  Sections  10.3.6  and  10.4.2.2  of  the  Theoretical  Manual  for  a discussion  of 
convergence  criteria. 


5.  If  METH0D  = "DET",  LI  must  be  greater  than  or  equal  to  0.0. 

6.  If  N0RM  =*  "MAX",  components  that  are  not  in  the  analysis  set  may  have  values  larger 
than  unity. 

7.  If  N0RM  = "P0INT",  the  selected  component  must  be  in  the  analysis  set. 


2.4-133  (12/31/77) 


NASTRAN  DATA  DECK 

Input  Data  Card  EIGC  Complex  Eigenvalue  Extraction  Data 

Description:  Defines  data  needed  to  perform  complex  eigenvalue  analysis. 
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Format  and  Example: 


METH0D 


DET 


+abc 

aal 

“al 

*bl 

“fal  | 

+BC 

2.0 

5.6 

2.0 

ran 

Contents 

Set  identification  number  (Unique  integer  > 0) 

Method  of  complex  eigenvalue  extraction,  one  of  the  BCD  values 
"DET",  "HESS",  or  "FEER" 

INV  - Inverse  power  method 

DET  - Determinant  method 

HESS  - Upper  Hessenberg  method 

FEER  - Tri diagonal  Reduction  method 


(Continued) 
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N0RM 


G 

C 

E 


{“aj’  “aj5 

Ky 


Naa 


Ndj 


Method  for  normalizing  eigenvectors,  one  of  the  BCD  values  "MAX"  or 
"POINT" 

MAX  - Normalize  to  a unit  value  for  the  real  part  and  a zero  value 
for  the  imaginary  part,  the  component  having  the  largest 
magnitude 

POINT  - Normalize  to  a unit  value  for  the  real  part  and. a zero  value 
for  the  imaginary  part  the  component  defined  in  fields  5 and  6 - 
defaults  to  "MAX"  if  the  magnitude  of  the  defined  component  is  zero. 

Grid  or  scalar  point  identification  number  (Required  if  and  only  if 
N0RM=P0INT)  (Integer  > 0) 

Component  number  (Required  if  and  only  if  N0RM="P0INT"  and  G is  a 
geometric  grid  point)  (0  <.  integer  >.  6) 

Convergence  criterion  (optional)  (Real  ^ 0.0) 

For  method  = "FEER",  error- tolerance  on  acceptable  eigenvalues 
(default  value  is  .10/n,  where  n is  the  order  of  the  stiffness  matrix). 


Two  complex  points  defining  a line  in  the  complex  plane  (Real) 

For  method  = "FEER",  (aaJ,  u>aj)  is  a point  of  interest  in  the  complex 

plane,  closest  to  which  the  eigenvalues  are  computed;  |aaj|  + |waJ-l  > 0 

The  point  (c*bj.,  o>bj.)  is  ignored. 

Width  of  region  in  complex  plane  (Real  >0.0) 

Blank  for  method  = "FEER’. 

Estimated  number  of  roots  in  each  region  (Integer  > 0) 

Ignored  for  method  = "FEER". 

Desired  number  of  roots  in  each  region  (Default  is  3N  •)  (Integer  > 0) 
Desired  number  of  accurate  roots  for  method  = "FEER  (Default  is  1). 


Remarks: 


1.  Each  continuation  card  defines  a rectangular  search  region.  For  method  - "FEER". 
the  card  defines  a circular  search  region,  centered  at  (aaj-,  ui^)  and  of  sufficient 

radius  to  encompass  N^  roots.  Any  number  of  regions  may  be  used  and  they  may  over- 
lap. Roots  in  overlapping  regions  will  not  be  extracted  more  than  once. 

2.  Complex  eigenvalue  extraction  data  sets  must  be  selected  in  the  Case  Control  Deck 
( CMETH0D=SI D)  to  be  used  by  NASTRAN. 


3.  The  units  of  a,  t»  and  5.  are  radians  per  unit  time. 


4.  At  least  one  continuation  card  is  required. 

5.  For  the  determinant  method  with  no  damping  matrix,  complex  conjugates  of  the  roots 
found  are  not  printed. 

6.  See  Section  10.4.4.5  of  the  Theoretical  Manual  for  a discussion  of  convergence 
criteria. 


(Continued) 
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For  the  Upper  Hessenberg  method,  Ndl  controls  the  number  of  eigenvectors  computed. 
Only  one  continuation  card  is  considered  and  the  (a,oj)  pairs,  along  with  the 
parameters  and  Ngl,  are  ignored.  Insufficient  storage  for  HESS  will  cause 
the  program  to  switch  to  INV. 

The  error  tolerance,  E,  for  the  “FEER"  method  is  with  regard  to 


jjl  1 (aaj>  1 

IPi  - (aaj’  uaj}1 


for  [B]  f [0]  and 


jjf  " 1 

IP2  " (V  “a/l 


for  [B]  = [0], 


where  p.  is  a computed  eigenvalue  and  p^  an  exact  eigenvalue. 


2.4-136  (09/30/83) 
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Input  Data  Card  EIGP  Poles  in  Complex  Plane 

Description:  Defines  poles  that  are  used  in  complex  eigenvalue  extraction. 


Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

-i 

10 

EIGP 

SID 

a 

(1) 

M 

a 

w 

M 

EIGP 

15 

-5.2  1 

0.0 

2 

6.3 

5.5 

3 

Field  Contents 

Sid  Set  identification  nimber  (Integer  > 0) 

(asw)  Coordinates  of  point  in  complex  plane  (Real) 

M Multiplicity  of  complex  root  at  pole  defined  by  (a>fj)  (Integer  > 0) 

Remarks:  1.  Defines  poles  in  complex  plane  that  are  used  with  associated  EIGC  card  having  same 

set  number. 

2.  The  units  of  a5<o  are  radians  per  unit  time. 

3.  Poles  are  used  only  in  the  Determinant  Method. 


4.  One  or  two  poles  may  be  defined  on  a single  card. 


2.4-137  (3/1/70) 

S?P 


NASTRAN  DATA  DECK 


ORlGSH&i-  ^ 
OF  POOR  QUfcUi  ff 


Input  Data  Card  EIGR 


Real  Eigenvalue  Extraction  Data 


Descripti on:  Defines  data  needed  to  perform  real  eigenvalue  analysis. 
Format  and  Example: 


1 2 3 4 5 6 7 8 9 10 


EIGR 

’ SID 

METH0D 

FI 

F2 

NE 

ND 

NZ 

E 

+abc 

EIGR 

13 

DET 

1.9 

15.6 

10 

12 

0 

1.-3 

ABC 

+abc 

N0RM 

G 

C 

+BC 

P0INT 

32 

4 

Field 

SID  Set  identification  number  (Unique  integer  > 0) 

METH0D  Method  of  eigenvalue  extraction,  one  of  the  BCD  values  "INV",  "DET",  "GIV“, 

"FEER",  "UINV",  or  "UDET". 

INV  - Inverse  power  method,  symnetric  matrix  operations. 

DET  - Determinant  method,  symmetric  matrix  operations. 

GIV  - Givens  method  of  tridi agonal izati on. 

FEER  - Tridiagonal  reduction  method,  symmetric  matrix  operations. 

UINV  - Inverse  power  method,  unsymmetric  matrix  operations. 

UDET  - Determinant  method,  unsymmetric  matrix  operations. 

F!,F2  Frequency  range  of  interest  (Required  for  METH0D  = "DET",  "INV",  "UDET",  or 

"UINV")  (Real  >,  0.0;  FI  <.  F2);  If  METHOD  = GIV,  frequency  range  over  which 
eigenvectors  are  desired.  The  frequency  range  is  ignored  if  ND  > 0,  in  which 
case  the  eigenvectors  for  the  first  ND  positive  roots  are  found.  (Real,  FI 
< F2).  If  METHOD  = "FEER",  FI  is  the  center  of  range  of  interest  (Default  is 
FI  = 0.0)  (Real  >.  0.0),  and  F2  is  the  acceptable  relative  error  tolerance  on 
frequency-squared,  (Default  is  .1/n  where  n is  the  order  of  the  stiffness 
matrix)  (Real  > 0.0). 

NE  Estimate  of  number  of  roots  in  range  (Required  for  METH0D  = "DET",  "INV", 

"UDET",  or  "UINV",  ignored  for  METH0D  = "GIV"  and  "FEER")  (Integer  > 0). 

N°  Desired  number  of  roots  for  METH0D  = "DET",  "INV",  "UDET",  or  "UNIV",  (Default  is 

3 NE)  (Integer  > 0).  Desired  number  of  eigenvectors  for  METH0D  = "GIV" 

(Integer  > 0).  Desired  number  of  roots  and  eigenvectors  for  METH0D  = "FEER" 
(Default  is  automatically  calculated  to  extract  at  least  one  accurate  mode) 
(Integer  >0). 

NZ  Number  of  free  body  modes  (Optional  - used  only  if  METH0D  = "DET”  or  "UDET") 

(Integer  >.  0). 

E Mass  orthogonality  test  parameter  (Default  is  0.0  which  means  no  test  will  be 

made)  (Real  >.  0.0). 


(Continued) 
2.4-138  (09/30/83) 

SSI 


BULK  DATA  DECK 
EIGR  (Cont.) 

Method  for  normalizing  eigenvectors,  one  of  the  BCD  values  "MASS",  "MAX'1  or 
"P0INT" 

MASS  - Normalize  to  unit  value  of  the  generalized  mass 

MAX  - Normalize  to  unit  value  of  the  largest  component  in  the  analysis  set 

P0INT  - Normalize  to  unit  value  of  the  component  defined  in  fields  3 and  4 - 

defaults  to  "MAX"  if  defined  component  is  zero 

Grid  or  scalar  point  identification  number  (Required  if  and  only  if  N0RM="P0INT") 
(Integer  > 0) 

Component  number  (One  of  the  integers  1-6)  (Required  if  and  only  if  N0RM="P0INT" 
and  G is  a geometric  grid  point) 


Remarks : 

1.  Real  eigenvalue  extraction  data  sets  must  be  selected  in  the  Case  Control  Deck 
(METH0D  = SID)  to  be  used  by  NASTRAN. 

2.  The  units  of  FI  and  F2  are  cycles  per  unit  time.  If  METH0D  = "FEER",  F2  represents  the 

maximum  upper  bound,  in  percent,  on  14eER/i4xACT  “ 1'  for  acceptance  of  a coniputed 
eigensolution. 

3.  The  continuation  card  is  required. 

4.  If  METH0D  = “GIV",  all  eigenvalues  are  found. 

5.  If  METH0D  = "GIV",  the  mass  matrix  for  the  analysis  set. must  be  positive  definite. 

This  means  that  all  degrees  of  freedom,  including  rotations,  must  have  mass 
properties.  0MIT  cards  may  be  used  to  remove  massless  degrees  of  freedom. 

6.  A nonzero  value  of  E in  field  9 also  modifies  the  convergence  criteria.  See 
Sections  10.3.6  and  10.4.2.2  of  the  Theoretical  Manual  for  a discussion  of 
convergence  criteria. 

7.  If  N0RM  = "MAX",  components  that  are  not  in  the  analysis  set  may  have  values  larger 
than  unity. 

8.  If  N0RM  = "P0INT",  the  selected  component  must  be  in  the  analysis  set. 

9.  If  METH0D  = "GIV"  and  rigid  body  modes  are  present,  FI  should  be  set  to  zero 
if  the  rigid  body  eigenvectors  are  desired. 

10  The  desired  number  of  roots  (ND)  includes  all  roots  previously  found,  such  as  rigid 

body  modes  determined  with  the  use  of  the  SUP0RT  card,  or  the  number  of  roots  previously 
checkpointed  when  restarting  and  APPENDing  the  eigenvector  file.  The  APPEND  feature 
is  available  in  the  case  of  the  Determinant,  Inverse  Power  and  FEER  methods  of  eigen- 
value extraction. 


2.4-139  (12/31/77) 


63Z 


NASTRAN  DATA  DECK 


ORIGINAL  PAGE  £3 
OF  POOR  QUALITY 


Input  Data  Card  ENDDATA 

Description:  Defines  the  end  of  the  Bulk  Data  Deck. 
Format  and  Example: 


4 5 6 7 8 9 10 


ENDDATA 

>< 

X 

X 

Xj 

X 

x 

x 

x 

ENDDATA 

First  Alternate  Form: 


ENDATA 

X 

X 

X 

X 

X 

X' 

X 

ENDATA 

-^1 

Second  Alternate  Form: 


END  DATA 

^ ^ 

X 

X 

X 

X 

X 

X 

END  DATA 

Remarks: 


1.  This  card  is  required  even  if  no  physical  data  cards  exist  in  the  deck. 


2. 


4. 


ENDDATA  may  begin  in  column  1 or  2.  If  the  first  alternate  form  is  used,  ENDATA  may 
begin  in  column  1,  2 or  3.  If  the  second  alternate  form  is  used,  END  DATA  must 
necessarily  begin  in  column  1. 

Failure  to  include  this  card  will  result  in  job  termination  caused  by  an  end-of-file 
condition  being  encountered  on  the  input  file. 

Extraneous  data  cards  may  be  stored  after  this  card  except  when  the  INPUT  module 
data  follows  or  when  the  WF  card  FINIS  follows  or  when  multiple  job  steps  occur 
within  the  same  job  submittal  on  the  CDC  computer. 


2.4-140  (09/30/83) 

&2> 


ORIGMAi.  Pim  I® 

BULK  DATA  DECK  OF  POOR  QUAUK  Y 

Input  Data  Card  EP0INT  Extra  Point 

Description:  Defines  extra  points  of  the  structural  model  for  use  in  dynamics  problems. 


Format  and  Example: 


1 9 3 4 5 6 7 

8 

9 

10 

EP0INT 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

ID  1 

EP0INT 

3 

18 

1 

4 

16 

2 

Alternate 

Form 

mo 

S<f 

XT-"* 

EP0INT 

EP0INT 

| ID1 
17 

IHKU 

THRU 

43 

i 

Field  Contents 

ID, ID!  ,ID2  Extra  point  identification  number  (Integer  > 0;  ID!  < ID2) 


Remarks:  1.  All  extra  point  identification  numbers  must  be  unique  with  respect  to  all  other 

structural,  scalar,  and  fluid  points. 

2.  This  card  is  used  to  define  coordinates  used  in  transfer  function  definitions  (see 
TF  card). 

3.  If  the  alternate  form  is  used,  extra  points  ID1  thru  ID2  are  defined. 


2.4-141  (9/1/70) 


NASTRAN  DATA  DECK 


oRmuoL  p.'««  is 

OF  POOR  QUALltY 


Input  Data  Card  FLFACT  Aerodynamic  Physical  Data 

Description:  Used  to  specify  densities,  Mach  numbers,  and  reduced  frequencies  for  flutter  analysis. 


Format  and  Example: 


3 4 5 6 Z t 8 ....  9 , IQ. 


FLFACT 

SID 

FI 

F2 

F3 

F4 

F5 

F7 

FLFACT 

97 

.3 

.7 

3.5 

HR 

+BC 

F8 

F9 

--etc.— 

Alternate  Form: 


FLFACT 

SID 

FI 

THRU 

FNF 

NF 

FMID 

V\ 

A 

>< 

FLFACT 

201 

.200 

THRU 

.100 

n 

IfSSES 

Field 


Contents 


SID  Set  identification  number  (Unique  Integer  > 0). 

Fi  Aerodynamic  factor  (Real). 


Remarks : 1.  These  factors  must  be  selected  by  a FLUTTER  data  card  to  be  used  by  NASTRAN. 


2.  Imbedded  blank  fields  are  forbidden. 


3.  Parameters  must  be  listed  in  the  order  in  which  they  are  to  be  used  within  the 
looping  of  flutter  analysis. 


4.  For  the  alternate  form,  NF  must  be  greater  than  1.  F . . must  lie  between  F-,  and 
F^p  otherwise  F^  will  be  set  to  (F1  + FfJF)/2.  Then  mia  1 


. ..  WrWW-n  * VWgjj 
' ' <FNF-W<mM>  + (WiX1-’) 


1,2,.  ...NF 


The  use  of  F^  (middle  factor  selection)  allows  unequal  spacing  of  the  factors. 
Fmid  = ZF1FNF^F1+IW  gives  equal  va1ues  to  increments  of  the  reciprocal  of  F^. 


2.4-142  (12/29/78) 

'53d~ 


BULK  DATA  DECK 


V 


Input  Data  Card  FLSYM 


Axi symmetric  Symmetry  Control 


ORIGINAL  3F*.V?.£  -S: 
OF  POOR  QUALITY 


Description:  Defines  the  relationship  between  the  axisymmetric  fluid  and  a structural  boundary 
having  symmetric  constraints.  The  purpose  is  to  allow  fluid  boundary  matrices  to  conform  to 
structural  symmetry  definitions. 


Format  and  Example 
1 2 


F-jeld  Contents 

M Number  of  symmetric  sections  of  structural  boundary  around  circumference  of  fluid 

being  modeled  by  the  set  of  structural  elements  (Integer  > 2,  even) 

S1»  s2  Description  of  boundary  constraints  used  on  structure  at  first  and  second  Dianes 

of  symmetry.  (BCD:  "S'1  “*>  symmetric,  "A"  h>  antisymmetric) 


Remarks : 1.  This  card  is  allowed  only  if  an  AXIF  card  is  also  present. 

2.  Only  one  (1)  FLSYM  card  is  allowed. 

3.  The  card  is  not  required  if  no  planes  of  symmetry  are  involved. 

4.  First  plane  of  symmetry  is  assumed  to  be  at  $ = 0.  Second  plane  of  symmetry  is 
assumed  to  be  at  $ = 360°/M. 

5.  Symmetric  and  antisymmetric  constraints  for  the  structure  must,  in  addition,  be 
provided  by  the  user. 

6.  The  solution  is  performed  for  those  harmonic  indices  listed  on  the  AXIF  card  that 
are  compatible  with  the  symmetry  conditions. 


Example:  If  a quarter  section  of  structure  is  used  to  model  the  boundary,  M = 4.  If  the  boundary 
constraints  are  S-S,  the  compatible  cosine  harmonics  are:  0,  2,  4,  etc.  If  S-A  is  used 
the  compatible  cosine  harmonics  are  1,  3,  5,  ...,  etc. 


2.4-143  (3/1/76) 


NASTRAN  DATA  DECK 


Input  Data  Card  FLUTTER  Aerodynamic  Flutter  Data 

Description:  Defines  data  needed  to  perform  flutter  analysis. 


of  poor  c;i 


'\7 

il 


Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

FLUTTER 

SID 

METH0D 

DENS 

MACH 

RFREQ 

IMETH 

NVALUE 

EPS 

FLUTTER 

19 

K 

119 

219 

319 

S 

5 

1.-4 

Field  Contents 


SID  Set  identification  number  (Unique  Integer  > 0}. 

METH0D  Flutter  analysis  method,  "K"  for  K-method,  "PK"  for  P-K  method,  "KE"  for  the 

K-method  restricted  for  efficiency. 

DENS  Identification  number  of  an  FLFACT  data  card  specifying  density  ratios  to  be 

used  in  flutter  analysis  (Integer  > 0). 

MACH  Identification  number  of  an  FLFACT  data  card  specifying  Mach  numbers  (m)  to  be 

used  in  flutter  analysis  (Integer  > 0). 

RFREQ  (or  VEL)  Identification  number  of  an  FLFACT  data  card  specifying  reduced  frequencies _(k) 
to  be  used  in  flutter  analysis  (Integer  > 0);  for  the  p-k  method,  the  velocity. 

Choice  of  interpolation  method  for  matrix  interpolation  (BCD:  L » linear, 

S *»  surface). 

Number  of  eigenvalues  for  output  and  plots  (Integer  > 0). 

Convergence  parameter  for  k;  used  in  the  P-K  method  (Real) (default  = 10-3). 

The  FLUTTER  data  card  must  be  selected  in  Case  Control  Deck  ( FMETHOD  = SID). 


The  density  is  given  by  DENS  • RH0REF,  where  RH0REF  is  the  reference  value  given  on 
the  AERj3  data  card. 

The  reduced  frequency  is  given  by  k - (REFC*w/2-V),  where  REFC  is  given  on  the  AER0 
data  card,  w is  the  circular  frequency  and  V is  the  velocity. 

An  eigenvalue  is  accepted  in  the  P-K  method  when  )k  - kestimatel  < EPS‘ 


IKETH 

NVALUE 

EPS 

Remarks:  1. 

2. 

3. 

4. 


2.4-144  (12/29/78) 


I 


BULK  DATA  DECK 

Input  Data  Card  F0RCE  Static  Load 


Description:  Defines  a static  load  at  a grid  point  by  specifying  a vector. 
Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

F0RCE 

SID 

G 

CID 

F 

Nl 

N2 

N3 

F0RCE 

2 

5 

6 

2.9 

0.0 

1.0 

0.0 

Field 


Contents 


SID 

G 

CID 

F 

Nl  ,N2,N3 


Load  set  identification  number  (Integer  > 0} 

Grid  point  identification  number  (Integer  > 0) 

Coordinate  system  identification  number  (Integer  a 0) 

Scale  factor  (Real) 

Components  of  Vector  measured  in  coordinate  system  defined  by  CID  (Real; 
Nl2  + N22  + N32  > 0.0) 


Remarks : 1.  The  static  load  applied  to  grid  point  G is  given  by 

f = F I 

where  N is  the  vector  defined  in  fields  6,  7 and  8. 

2.  Load  sets  must  be  selected  in  the  Case  Control  Deck  (L0AD=SID)  to  be 
used  by  NASTRAN. 

3.  A CID  of  zero  references  the  basic  coordinate  system. 


1 

I 

1* 

| 

| 

i 

i 


2.4-145  (6/1/72) 

^ 


n 


Input  Data  Card  F0RCE1 


NASTRAN  DATA  DECK 
Static  Load 


Description:  Used  to  define  a static  load  by  specification  of  a value  and  two  grid  points  which 
determine  the  direction. 


Format  and  Example: 
1 


F0RCE1 

SID 

G 

F 

Gl 

G2 

F0RCE1 

6 

13 

-2.93 

16 

13 

SID 

S 

F 

Gl,  G2 


Contents 

Load  set  identification  number  (Integer  > 0) 

Grid  point  identification  number  (Integer  > 0) 

Value  of  load  (Real) 

Grid  point  identification  numbers  (Integer  > 0;  Gl  f G2) 


Remarks:  1.  The  direction  of  the  force  is  determined  by  the  vector  from  Gl  to  G2. 

2.  Load  sets  must  be  selected  in  the  Case  Control  Deck  (L0AD=SID)  to  be  used  by  NASTRAN 


2.4-146  (3/1/73) 


Input  Data  Card  F0RCE2 


Static  Load 


aHemine°Lhe  SSctlon^"6  3 l0ad  by  Specificat1on  of  a value  and  ftiir  grid  points  which 

Format  and  Example: 


F0RCE2 

[ SID 

G 

F 

G1 

G2 

G3 

O 

G4 

3 

IU 

F0RCE2 

! 6 

13 

-2.93 

16 

13 

17 

13 

Field 

SID 

G 

F 

G1 ,G2,G3,G4 


Contents 

Load  set  identification  number  (Integer  > 0) 

Grid  point  identification  number  (Integer  > 0) 

Value  of  load  (Real) 

Grid  point  identification  numbers  (Integer  > 0;  G1  f G2;  G3  / G4) 


Remarks : 1. 


The  direction  of  the  force  is  determined  by  the  vector  product  whose 
vectors  from  G1  to  G2  and  G3  to  G4  respectively. 


factors 


are 


2.  Load  sets  must  be  selected  in  the  Case  Control  Deck  (L0AD=SID)  to  be  used  by  NASTRAN. 


2.4-147  (3/1/70) 


NASTRAN  DATA  DECK 


Input  Data  Card  FARCE AX  Axi symmetric  Static  Load 


Description:  Defines  a static  loading  for  a model  containing  CC0NEAX,  CTRAPAX  or  CTRIAAX  elements. 


Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

F0RCEAX 

SID 

RID 

HID 

S 

FR 

FP 

FZ 

1 

F0RCEAX 

1 

2 

3 

2.0 

0.1 

0.2 

0.3 

1 

Field  Contents 


SID 

RID 

HID 

S 


Load  set  identification  number  (Integer  > 0) 

Ring  identification  number  (see  RINGAX)  (Integer  > 0) 

Harmonic  identification  number  (Integer  >0  or  a sequence  of  harmonics,  see  note  4) 
Scale  factor  for  load  (Real) 

Load  components  in  r,  z directions  (Real) 


Remarks : 1.  This  card  is  allowed  if  and  only  if  an  AXIC  card  is  also  present. 


2.  Axisynmetric  loads  must  be  selected  in  the  Case  Control  Deck  (L0AD=SID)  to  be 
used  by  NASTRAN. 


3.  A separate  card  is  needed  for  the  definition  of  the  force  associated  with  each 
harmonic. 

4.  If  a sequence  of  harmonics  is  to  be  placed  in  HID  the  form  is  as  follows: 

"SnlTn2"  where  nl  is  the  start  of  the  seauence  and  n2  is  the  end  of  the  sequence, 
i.e.,  harmonics  0 through  10,  the  field  would  contain  ‘'S0T10“. 

5.  For  a discussion  of  the  conical  shell  problem,  see  Section  5.9  of  the  Theoretical 
Manual . 

6.  For  a discussion  of  the  axi  symmetric  solid  problem  see  Section  5.11  of  the  Theoret- 
ical Manual. 


2.4-148  (3/1/76) 


Input  Data  Card  FREEPT 


Fluid  Free  Surface  Point 


Description;  Defines  the  location  of  points  on  the  surface  of  a fluid  for  recovery  of  surface 
di spl acements  in  a gravity  field. 


Format  and  Example: 


1 2 3 4 5 6 7 8 9 10 


FREEPT 

! IDF 

XI 

0 

IDP 

<t> 

IDP 

<j> 

FREEPT 

| 3 

1 3Q1 

22.5 

302 

90.0 

303 

370.0 

Field  Contents 

IDF  Fluid  point  (RINGFL)  identification  number  (Integer  > 0) 

IDP  Free  surface  point  Identification  number  (Integer  > 0) 

4>  Azimuthal  position  of  FREEPT  on  fluid  point  (RINGFL),  in  Fluid  Coordinate 

System  (Real ) 


Remarks: 


1.  This  card  is  allowed  only  if  an  AXIF  card  is  also  present. 

2.  All  free  surface  point  identification  numbers  must  be  unique  with  respect  to  other 
scalar,  structural  and  fluid  points. 

3.  The  free  surface  points  are  used  for  the  identification  of  output  data  only. 

4.  Three  points  may  be  defined  on  a single  card. 

5.  The  referenced  fluid  point  (IDF)  must  be  included  in  a free  surface  list  (FSLIST). 

6.  Output  requests  for  velocity  and  acceleration  can  be  made  at  these  points. 


2.4-149  (9/1/70) 


Field 


Contents 


SID 

F 

Remarks : 


Frequency  set  identification  number  (Integer  > 0) 

Frequency  value  (Real  > 0.0) 

. The  units  for  the  frequencies  are  cycles  per  unit  time. 

Frequency  sets  must  be  selected  in  the  Case  Control  Deck  (FREQ=SID)  to  be  used  by 
NASTRAN. 

..  All  FREQ,  FREQ!  and  FREQ2  cards  must  have  unique  frequency  set  identification 
numbers. 


2.4-150  (3/1/70} 


BULK  DATA  DECK 


Input  Data  Card  FREQ1 


Frequency  List 


Descriotion:  Defines  a set  of  frequencies  to  be  used  in  the  solution  of  frequency  response 
problems  by  specification  of  a starting  frequency,  frequency  increment,  and  number  of  increments 

desired. 


Format  and  Example: 


Field  Contents. 

Sid  Frequency  set  identification  number  {Integer  > 0) 

Fi  First  frequency  in  set  {Real  2 0.0) 

DF  Frequency  increment  (Real  >0.0) 

pjDF  Number  of  frequency  increments  (Integer  >0) 

Remarks:  1.  The  units  for  the  frequency  FI  and  the  frequency  increment  DF  are  cycles  per  unit 
time. 

2.  The  frequencies  defined  by  this  card  are  given  by 

f = FI  + (i  ~ 1)  DF,  i = 1 , NDF  + 1 

3.  Frequency  sets  must  be  selected  in  the  Case  Control  Deck  {FREQ=SID)  to  be  used  by 
NASTRAN. 

4.  All  FREQ,  FREQ!  and  FREQ2  cards  must  have  unique  frequency  set  identification 
numbers. 


Field 


Contents 


SID  Frequency  set  identification  number  (Integer  > 0) 

Fl  First  frequency  (Real  >0.0) 

F2  Last  frequency  (Real  > 0.0;  F2  > Fl) 

NF  Nunber  of  logarithmic  intervals  (Integer  > 0) 

Remarks : 1.  The  units  for  the  frequencies  Fl  and  F2  are  cycles  per  unit  time. 

2.  The  frequencies  defined  by  this  card  are  given  by 

f.  = Fl-e^"1^  , i = 1,2,. ..,NF  + 1 

1 F2 

where  d = ^°9e  ff 

For  the  example  shown,  the  list  of  frequencies  will  be  1.0,  10.0,  100.0,  1000.0, 
10000.0,  and  100000.0  cycles  per  unit  time. 

3.  Frequency  sets  must  be  selected  in  the  Case  Control  Deck  (FREQ=SID)  to  be  used  by 
NASTRAN. 

4.  All  FREQ,  FREQ1  and  FREQ2  cards  must  have  unique  frequency  set  identification 
numbers . 


2.4-152  (3/1/70) 


It-*  ! 


BULK  DATA  DECK 


Input  Data  Card  FSLIST  Free  Surface  List 

Description:  Declares  the  fluid  points  (RINGFL)  which  lie  on  a free  surface  boundary. 

Format  and  Example: 


4 5 6 7 8 ...  ,9 


1 

FSLIST 

£ 

RH0 

O 

IDFI 

IDF2 

IDF3 

IDF4 

IDF5 

IDF6 

IDF7 

abc 

FSLIST 

1.0-4 

1 

3 

5 

4 

2 

7 

6 

+12FS 

+bc 

IDF8 

IDF9 

-etc.- 

... 

def 

+12FS 

1 8 

9 

10 

11 

AXIS 

-etc.- 


Field 

RH0 

IDFi 


Contents 

Mass  density  at  the  surface  (Real  > 0.0  or  blank;  if  blank  the  AXIF  default  value 
must  not  be  blank) 

Identification  number  of  RINGFL  point  (Integer  > 0 or  BCD,  AXIS.  The  first 
and/or  last  entry  may  be  AXIS ) 


Remarks:  1.  This  card  is  allowed  only  if  an  AXIF  card  is  also  present. 

2 Each  logical  card  defines  a surface.  The  order  of  the  points  must  be  sequential 

with  the  fluid  on  the  right  with  respect  to  the  direction  of  travel. 


3. 


4. 


The  BCD  word,  AXIS,  defines  an  intersection  with  the  polar  axis  of  the  Fluid 
Coordinate  System. 


There  may  be  as  many  FSLIST  cards  as  the  user  requires.  If  the  fluid  density  varies 
along  the  boundary  there  must  be  one  FSLIST  card  for  each  interval  between  fluid 
points. 


2.4-153  (9/1/70) 


*> 


;! 


nastran  data  deck 


Input  Data  Card  GEML00P  - General  Current  Loop 

Description:  Defines  a general  current  loop  in  magnetic  field  problems. 

Fermat  and  Example: 


3 4 5 6 7 8 


1 

GEML00P 

c 

SID 

I 

CID 

XI 

Yl 

IT- 

X2 

Y2 

+a 

GEML00P 

5 

5.2 

0 

8.1 

10.2 

3.5 

12.5 

9.1 

+A 

+a 

Z2 

X3 

Y3 

Z3 

— 

+b 

+A 

1.3 

ENDT 

Field 

SID 

I 

CID 

Xi,Yi,Zi 

Remarks: 


Contents 

Load  set  identification  number  (Integer  > 0) 

Current  through  loop  (Real  > 0.0) 

Coordinate  system  identification  number  (Integer  > 0 or  blank) 

Coordinates  of  points  defining  linear  sections  of  coil  in  coordinate  syste.  CID 
(Real) 

1 Load  sets  must  be  selected  in  the  Case  Control  Deck  (L0AD=SID)  to  be  used  by 
NASTRAN. 

2.  In  order  for  the  coil  to  be  closed,  XN,  YN,  ZN  must  be  equal  to  XI,  Yl,  Zl. 

3.  ENDT  must  be  specified  in  the  field  immediately  after  ZN. 

4 N should  be  such  that  2 s N s 15. 

••  — ■"* the 
6.  CID  must  presently  be  0 or  blank. 


2.4-154  (09/30/83) 

SH'f 


BULK  DATA  DECK 


OF  POOi 


Input  Data  Card  GENEL 


General  Element 


Description;  Defines  a general  element  using  either: 
1.  The  stiffness  approach; 


M h ' -1 N 

tv  L-sTk  i sT®J  Kl 


or 


2.  The  flexibility  approach: 


4-- 


L-s' 


» where 


{ui}  = ^uil ’ui2 uim^T  * 

(udl  = ^■udl,,ud2’*,,*udn-lT  ’ 


[KZ]  = [K]  or  [Z]  = 


KZ. 


11 


KZ. 


12 


KZ 


1m 


KZ 


22 


and  [KZ]1  = [KZ]  , 


[S] 


«*1  — 

• * • • KZ 

mmj 

sn  * * * ’ 

sln 

a 

• 

• 

9 

s* 

9 

Q • 0 • • 

bml 

• • • * S 

mn 

The  required  Input  is  the  {u..}  list  and  the  lower  triangular  portion  of  [K]  or  [Z]. 
Additional  input  may  Include  the  {urf}  list  and  [S].  If  [S]  is  input,  {urf}  must  also  be  input. 

If  (udJ  is  input  but  [S]  is  omitted,  [S]  is  internally  calculated.  In  this  case,  {ud>  must  have 
six  and  only  six  degrees  of  freedom.  If  [S]  is  not  required,  both  {ud>  and  [S]  are  omitted. 


(Continued) 


2.4-155  (4/1/73) 


NASTRAN  DATA  DECK 


QRIGifiAl-  PASS  tS 
OF  FOOR  QUALITY 


GENEL  (Cont.) 

Format:  (An  example  is  given  on  the  following  page.) 

1 2 3 4 5 6 7 8 9 10 


GENEL 

EID 

>< 

un 

CI1 

■a 

CI2 

UI3 

CI3 

XI 

+1 

UI4 

CI4 

UI5 

CI5 

UI6 

CI6 

UI7 

CI7 

X2 

+2 

Etc. 

X3 

+3 

UI  - The  last  item  in  the  Ul-list  will  appear  in 
one  of  fields  2,  4,  6,  or  8. 

X4 

+4 

"UD" 

X 

UD1 

CD! 

■9 

CD2 

UD3 

CD3 

X5 

+5 

Etc. 

X6 

+6 

UD  - The  last  item  in  the  UD  list  will  appear  in 
one  of  fields  2,  4,  6,  or  8. 

X7 

+7 

Kzn 

KZ21 

KZ31 

Etc. 

KZ22 

KZ32 

X8 

+8 

Etc. 

KZ33 

KZ43 

Etc. 

X9 

+9 

Etc. 

X10 

+10 

KZ_m  - The  last  item  in  the  K or  Z matrix,  will  appear 
in  one  of  fields  2 through  9. 

XI 1 

+11 

WM 

Sll 

SI  2 

Etc. 

S21 

Etc. 

XI 2 

+12 

$mn  - The  last  item  in  the  S matrix  will  appear  in 
one  of  fields  2 through  9. 

f 


* L 
& 


Field 


Contents 


EID 

un , cir 

Etc. 

UD1 , EDI, 
Etc. 


KZ,. 


S-  • 

U 

"UD",  "K",j 
"Z",  and 
"S" 

Remarks:  1. 


Unique  element  identification  number,  a positive  integer. 

Identification  numbers  of  coordinates  in  the  UI  or  UD  list,  in  sequence 
corresponding  to  the  [K],  [Z],  and  [S]  matrices.  U-  and  UD.  are  grid 
point  numbers,  and  CL  and  CD.  are  the  component  numbers.  1 1f  a scalar 
point  is  given,  the  component1 number  is  zero. 

Values  of  the  [K]  or  [Z]  matrix  ordered  by  columns  from  the  diagonal, 
according  to  the  UI  list. 

Values  of  the  [5]  matrix  ordered  by  rows,  according  to  the  UD  list. 

BCD  data  words  which  indicate  the  start  of  data  belonging  to  UD,  [K], 

[Z],  or[S]. 

When  the  stiffness  matrix,  K,  is  input,  the  number  of  significant  digits  should  be 
the  same  for  all  terms. 


2.  Double-field  format  may  be  used  for  input  of  K or  Z. 


il 


i' 


(Continued) 


2.4-156  (4/1/73) 


BULK  DATA  DECK 
GEHEL  (Cont.) 


ORIGINAL  P.VXZ  & 
OF  POOR  QUALJTV 


Example:  Let  element  629  be  defined  by 

{u.}  = [1-1 , 13-4 ,42 ,24-2 ]T  , 

{ud}  = [6-2,33]T  , 

where  i-j  means  the  component  of  grid  point  i.  Points  42  and  33  are  scalar  points. 


“l.O 

2.0 

3.0 

4.0“ 

~1 .5 

2.5_ 

2.0 

5.0 

6.0 

7.0 

3.5 

4.5 

3.0 

6.0 

8.0 

9.0 

, [s]  = 

5.5 

6.5 

4.0 

7.0 

9.0 

0.0 

7.5 

8.5 

The  data  cards  necessary  to  input  this 


general  element  are  shown  below: 


1 2 3 4 5 6 7 8 9 10 


GENEL 

629 

1 

1 

13 

4 

42 

0 

XI 

+1 

24 

2 

X2 

+2 

UD 

6 

2 

33 

0 

X3 

+3 

K 

1.0 

2.0 

3.0 

4.0 

5.0 

6.0 

7.0 

X4 

+4 

8.0 

9.0 

0.0 

X5 

+5 

S 

1.5 

2.5 

3.5 

4.5 

5.5 

6.5 

7.5 

X6 

r 6 

8.5 

2.4-157  (3/1/76) 

^5® 


* 


NASTRAN  DATA  DECK 


original  page  ® 

OF  POOR  QUALITY 


Input  Data  Card  GRAV  Gravity  Vector 

Description:  Used  to  define  gravity  vectors  for  use  in  determining  gravity  loading  for  the 
structural  model. 


Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

SRAV 

SID 

CID 

G 

Nl 

N2 

N3 

GRAV 

1 

3 

32.2 

0.0 

0.0 

-1.0 

Field  Contents 

SID  Set  identification  number  (Integer  > 0) 

CID  Coordinate  system  identification  number  (Integer  > 0) 

G Gravity  vector  scale  factor  (Real) 

Nl,  N2,  N3  Gravity  vector  components  (Real;  Nl2  + N22  + N3Z  > 0.0) 

Remarks : 1.  The  gravity  vector  is  defined  by 

g = G*(N1,  N2,  N3). 

2.  A CID  of  zero  references  the  basic  coordinate  system. 

3.  Gravity  loads  may  be  combined  with  "simple  loads"  (e.g.,  F0RCE,  MOMENT)  only  by 
specification  on  a L0AD  card.  That  is,  the  SID  on  a GRAV  card  may  not  be  the  same 
as  that  on  a simple  load  card. 

4.  Load  sets  must  be  selected  in  the  Case  Control  Deck  (L0AD=SID)  to  be  used  by 
NASTRAN. 


2.4-158  (3/1/70) 

SSf 


BULK  DATA  DECK 


POOR  QUALn 


5 

V 


Input  Data  Card  GRDSET  Grid  Point  Default 

Description:  Defines  default  options  for  fields  3,  7 and  8 of  all  GRID  cards. 


Format  and  Example: 


GRDSET 

CP 

X 

X 

CD 

PS 

I>< 

GRDSET 

16 

32 

3456 

Field  Contents 

CP  Identification  number!  of  default  coordinate  system  in  which  the  locations  of  the 

grid  points  are  defined  (Integer  >.  0) 

CD  Identification  number  of  default  coordinate  system  in  which  displacements  are  mea- 

sured at  grid  points  (Integer  > 0) 

PS  Permanent  single-point  constraints  associated  with  grid  point  (any  of  the  digits 

1-6  with  no  imbedded  blanks)  (Integer  > 0) 


Remarks:  1.  The  contents  of  fields  3,  7 or  8 of  this  card  are  assumed  for  the  corresponding 

fields  of  any  GRID  card  whose  fields  3,  7 and  8 are  blank.  If  any  of  these  fields 

on  the  GRID  card  are  blank,  the  default  option  defined  by  this  card  occurs  for 
that  field.  If  no  permanent  single-point  constraints  are  desired  or  one  of  the 
coordinate  systems  is  basic,  the  default  may  be  overridden  on  the  GRID  card  by 
making  one  of  fields  3,  7 or  8 zero  (rather  than  blank). Only  one  GRDSET  card  may 
appear  in  the  user’s  Bulk  Data  Deck. 

2.  The  primary  purpose  of  this’ card  is  to  minimize  the  burden  of  preparing  data  for 
problems  with  a large  amount  of  repetition  (e.g.,  two-dimensional  pinned-joint 
problems). 

3.  At  least  one  of  the  entries  CP,  CD,  or  PS  must  be  nonzero. 


2.4-159  (12/31/77) 

$6*  S' 


NASTRAN  DATA  DECK 


Input  Data  Card  GRID  Grid  Point 

Description:  Defines  the  location  of  a geometric  grid  point  of  the  structural  model,  the  direc- 

tions of  its  displacement,  and  its  permanent  single-point  constraints. 


Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

3RID 

j ID 

CP 

! XI 

X2 

X3 

J CD 

PS 

3RID 

1 2 

3 

1 1.0 

2.0 

3.0  | 

316  \ 

Field  Contents 


ID 

CP 


XI  ,X2,X3 
CD 


PS 


Grid  point  identification  number  (0<Integer<999999) 

Identification  number  of  coordinate  system  in  which  the  location  of  the  grid 
point  is  defined  (Integer  > 0 or  blank*). 

Location  of  the  grid  point  in  coordinate  system  CP  (Real) 

Identification  number  of  coordinate  system  in  which  displacements,  degrees  of  freedom, 
constraints,  and  solution  vectors  are  defined  at  the  grid  point  (Integer  > 0 or  blank*) 

Permanent  single-point  constraints  associated  with  grid  point  (any  of  the  digits 
1-6  with  no  imbedded  blanks)  (Integer  > 0 or  blank*) 


Remarks:  1.  All  grid  point  identification  numbers  must  be  unique  with  respect  to  all  other 

structural,  scalar,  and  fluid  points. 

2.  The  meaning  of  XI,  X2  and  X3  depend  on  the  type  of  coordinate  system,  CP,  as 
follows:  (see  C0RD card  descriptions) 


Type 

XI 

X2 

X3 

Rectangular 

X 

Y 

Z 

Cylindrical 

R 

0(degrees) 

Z 

Spheri  cal 

R 

G(degrees) 

4 (degrees) 

3.  The  collection  of  all  CD  coordinate  systems  defined  on  all  GRID  cards  is  called  the 
Global  Coordinate  System.  All  degrees-of-freedom,  constraints,  and  solution  vectors 
are  expressed  in  the  Global  Coordinate  System. 


* See  the  GRDSET  card  for  default  options  for  fields  3,  7 and  8. 


2.4-160  (3/1/76) 


BULK  DATA  DECK 


Input  Data  Card  GRIDB 


Axi symmetric  Problem  Grid  Point 


option;  Defines  the  location*  5^^  SS  ™d"  "" 
model  amiTor  axi symmetric  structure.  Used  to  oenne 


Format  and  Example: 


1 


GRIDB 


GRIDB 


8 


10 


ID 


30 


30.0 


CD 


PS 

345 


IDF 


20 


Field 

ID 

<t> 

CD 

PS 

IDF 

Remarks: 


Contents 

Grid  point  identification  number  (Integer  > 0) 

rrprrxt - . - — 

tTO  ~ 

Identification  number  of  a RINGFL  (Integer  > 0) 

1 This  card  is  allowed  only  if  an  AXIF  card  is  also  present. 

2.  Ml  GRIDS  identification  numbers  must  be  unique  with  respect  to  other  scalar, 
structural  and  fluid  points. 

3.  An  AXIF  card  must  define  a Fluid  Coordinate  System. 

4.  The  RINGFL  referenced  must  be  present. 

..  hvtc  rav-rf  ar>p  ^necifiedo  no  fluid  elements  are 

5.  If  no  harmonic  numbers  on  the  AXIF  card  a P 

necessary. 

6 The  collection  of  all  CD  coordinate  systems  defined  on  all  GRID  and  GRIDB  cards 
' called  the  Global  Coordinate  System. 

, STL  S^^eS;Sr^l”and  . 

if  a cylindrical  coordinate  system  ns  used. 

. Th.  referenced  RINGFL  point  must  be  Included  in  a boundary  list  (BDYLIST  data  car  ). 


2.4-161  (9/1/70) 

f5Y 


Contents 

Identification  number  of  axisymmetric  fluid  point  (Integer  > 0) 
Radial  location  of  point  in  basic  coordinate  system  (Real  > 0.0) 
Axial  location  of  point  in  basic  coordinate  system  (Real) 


Remarks : 1.  This  card  is  allowed  only  if  an  AXSL0T  card  is  also  present. 

2.  The  identification  number  (ID)  must  be  unique  with  respect  to  all  other  scalar, 
structural  and  fluid  points. 

3.  Grid  points  on  slut  boundaries  are  defined  on  GRIDS  cards.  Do  not  also  define  them 
on  GRIDF  cards. 

4.  For  plotting  purposes  the  R location  corresponds  to  the  basic  X coordinate.  The 
Z location  corresponds  to  the  basic  Y coordinate.  Pressures  will  be  plotted  as 
displacement  in  the  basic  Z direction. 

5.  Load  and  constraint  conditions  are  applied  as  if  the  GRIDF  is  a scalar  point. 
Positive  loads  correspond  to  inward  flow  and  a single  point  constraint  causes  zero 
pressure  at  the  point. 


Field 

ID 

R 

Z 


BULK  DATA  DECK 


Input  Data  Card  GRIDS  Slot  Surface  Point 


Description:  Defines  a scalar  degree  of  freedom  with  a two  dimensional  location.  Used  in 
defining  pressu'c  in  slotted  acoustic  cavities. 


Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

GRIDS 

ID 

R 

Z 

W 

IDF 

:xc 

GRIDS 

25 

2.5 

-7.3 

0.5 

Field  Contents 

ID  Identification  number  of  slot  point  (Integer  > 0) 

R Radial  location  of  point  in  basic  coordinate  system  (Real  / 0.0) 

Z Axial  location  of  point  in  basic  coordinate  system  (Real) 

w Slot  width  or  thickness  at  the  GRIDS  point  (Real  > 0.0,  or  blank) 

IDfr  Identification  number  to  define  a GRIDF  point  (Integer  > 0,  or  blank) 


Remarks : 1.  This  card  is  allowed  only  if  an  AXSL0T  card  is  also  present. 

2.  The  identification  numbers  (ID  and  IDF  if  present)  must  be  unique  with  respect  to 
all  other  scalar,  structural  and  fluid  points. 

3.  If  II  is  "blank",  the  default  value  on  the  AXSL0T  card  will  be  used. 


4.  The  IDF  number  is  referenced  on  the  CAXIFi  card  for  central  cavity  fluid  elements 
next  to  the  interface.  The  IDF  number  is  entered  only  if  the  grid  point  is  on  an 
interface.  In  this  case  it  should  not  also  be  defined  on  a GRIDF  card. 

5.  If  IDF  is  nonzero  then  R must  be  greater  than  zero. 


6.  For  plotting  purposes  the  R location  corresponds  to  the  basic  X coordinate.  The  Z 
location  corresponds  to  the  basic  Y coordinate.  The  slot  width,  W,  corresponds  to 
the  basic  Z coordinate.  The  pressure  will  be  plotted  in  the  basic  Z direction. 


7 Load  and  constraint  conditions  are  applied  as  if  the  GRIDS  is  a scalar  point 

Positive  loads  correspond  to  inward  flow  and  a single  point  constraint  causes  zero 
pressme  at  the  point. 


2.4-163  (6/1/72) 


NASTRAN  DATA  DECK 


I 


Input  Data  Card  GTRAN  Grid  Point  Transformation 


Description:  This  card  defines  the  output  coordinate  system  transformation  to  be  applied  to  the 
displacement  set  of  a selected  grid  point. 


Format  and  Example: 


1 

GTRAN 


10 


SID 


NAME 


GID 


TRAN 


GTRAN 


44 


GIMBAL 


1067 


45 


Field 


Contents 


SID 

NAME 

GID 

TRAN 


Identification  number  of  the  transformation  set  (Integer  > 0) 
Basic  substructure  name  (BCD) 

Grid  point  identification  (Integer  > 0) 

Identification  number  of  a TRANS  bulk  data  card  (Integer  > 0) 


i 


i 


Remarks : 1 . 

2. 

3. 

4. 


i 

t| 


If  TRAN  = 0,  the  displacement  set  at  the  grid  point  will  be  transformed  to  the  over- 
all basic  coordinate  system. 

If  TRAN  = SID,  the  point  will  remain  fixed  to  the  substructure  (i.e.,  no  transfor- 
mation occurs). 

Otherwise,  the  displacement  set  at  the  grid  point  will  be  transformed  to  the  coordi- 
nate system  directions  defined  by  the  selected  i RAMS  card. 

Transformation  sets  must  be  selected  in  the  Substructure  Control  Deck  (TRAN=SID) 
to  be  used  by  NASTRAN.  Note  that  'TRAN'  is  a subcommand  of  the  substructure 
C0MBINE  command. 


i 


2.4-164  (09/30/83) 

dTf? 


! 


BULK  DATA  DECK 


Input  Data  Card  GUST  Aerodynamic  Gust  Load  Description 

Description:  Defines  a stationary  vertical  gust  for  use  in  aeroelastic  analysis. 

Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

GUST 

SID 

DL0AD 

WG' 

XO 

V 

>-< 

>-< 

GUST 

133 

61 

1.0 

0. 

1.+4 

Field 

SID 

DL0AD 

WG 

XO 

V 


Contents 

Gust  set  identification  number  (Integer  > 0). 

The  SID  of  a TL0AD  or  RL0AD  data  card  which  defines  the  time  or  frequency 
dependence  (Integer  >0). 

Scale  factor  (gust  velocity/forward  velocity)  for  gust  velocity  (Real  / 0.). 
Location  of  reference  plane  in  aerodynamic  coordinates  (Real  % 0.0). 
Velocity  of  vehicle  (Real  > 0.0). 


Remarks:  1.  The  GUST  card  is  selected  in  Case  Control  by  GUST=SID. 

2.  The  gust  angle  is  in  the  +z  direction  of  the  aerodynamic  coordinate  system.  The 
value  is 

X-Xn 

WG  . T(t  - -^)  , 

where  T is  the  tabular  function. 

3.  In  random  analysis,  a unit  gust  velocity  (WG=l/velocity)  is  suggested.  The 
actual  rms  value  is  entered  on  the  TABRNDG  data  card. 

4.  XO  and  V may  not  change  between  subcases  under  one  execution. 


2.4-165  (12/29/78) 

656 


NASTRAN  DATA  DECK 


0BK3NAL  PAt"  lfr. 
OF  POOR  QUALITY 


Input  Data  Card  L0AD 


Static  Load  Combination  {Superposition) 


Description:  Defines  a static  load  as  a linear  combination  of  load  sets  defined 
F0RCE1,  MJWENT1 , F0RCE2,  M0MENT2,  PL0AD,  PL0AD2 , PL0AD3,  F0RCEAX,  PRESAX,  M0MAX, 
GRAV  cards. 


via  F0RCE,  M0MENT, 
SL0AD,  RF0RCE  and 


Format  and  Example: 


1 23456789  10 

1 I ( 1 1 1 ■ — T * — 


L0AD 

SID 

S 

SI 

LI 

S2 

L2 

S3 

L3 

abc 

L0AD 

101 

-0.5 

1.0 

3 

6.2 

4 

tbc 

S4 

L4 

-etc.- 

(etc.) 


Field  Contents 

SID  Load  set  identification  number  (Integer  > 0) 

S Scale  factor  (Real) 

Si  Scale  factors  (Real) 

Li  Load  set  identification  numbers  defined  via  card  types  enumerated  above 

(Integer  > 0) 

Remarks:  1.  The  load  vector  defined  is  given  by 

m = s£s.  {P  j 

i 

2.  The  SID  on  a L0AD  card  must  be  unique  and  must  be  different  from  the  load  set 
identification  numbers  of  all  external  static  load  sets  in  the  Bulk  Data  Deck. 


3.  The  Li  must  be  unique.  The  remainder  of  the  physical  card  containing  the  last  entry 
must  be  blank. 


4.  This  card  must  be  used  if  gravity  loads  (GRAV)  are  to  be  used  with  any  of  the  other 
types. 

5.  Load  sets  must  be  selected  in  the  Case  Control  Deck  (L0AD=SID)  to  be  used  by 
NASTRAN. 

6.  A L0AD  card  may  not  reference  a set  identification  number  defined  by  another  L0AD 
card. 


2.4-166  (09/30/83) 


55? 


BULK  DATA  DECK 


Input  Data  Card  L0ADC  Substructure  Static  Loading  Combination 


Description:  Defines  the  static  load  for  a substructuring  analysis  as  a linear  combination  of 
load  sets  defined  for  each  basic  substructure. 


Format  and  Example: 


123456789  10 


L0ADC 

SID 

S 

NAME!  ID! 

SI 

NAME2 

ID2 

S2 

abc 

L0ADC 

27 

1.0 

h— « 

c5 

3 

at 

0.5 

FUSELAGE 

966 

2.5 

ABC 

+bc 

x 

X 

NAME3 

ID3 

S3 

NAME4 

ID4 

S4 

def 

+BC 

MIDWG 

27 

1.75 

etc. 

Field  Contents 

SID  Load  set  identification  number  (Integer  > 0) 

S Scale  factor  applied  to  final  load  vector  (Real) 

NAMEi  Basic  substructure  name  (BCD) 

IDi  Load  set  identification  number  of  substructure  NAMEi  (Integer  > 0) 

Si  Scale  factor  (Real) 

Remarks:  1.  The  load  vector  is  combined  by: 

{P}  = sSsi  {P}ID1 

2.  The  load  set  identification  numbers  (IDi)  reference  the  load  sets  used  in  Phase  1 
to  generate  the  load  vectors  on  the  basic  substructures. 

3.  The  NAMEi  and  IDi  need  not  be  unique. 

4.  The  L0ADC  card  is  the  means  of  specifying  a static  loading  condition  in  a Phase  2 
substructure  analysis.  The  IDi  may  actually  reference  temperature  loads  or  element 
deformation  loads  defined  in  Phase  1. 

5.  Load  sets  must  be  selected  in  the  Case  Control  Deck  (L0AD=SID)  to  be  used  by  NASTRAN. 


2.4-167  (12/31/77) 


NASTRAN  DATA  DECK 


OF.  rOO/’ 


Input  Data  Card  MAT!  Material  Property  Definition 

Description:  Defines  the  material  properties  for  linear,  temperature-independent,  isotropic 
materials. 


Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

MAT1 

fj  MID 

E 

G 

NU 

RHJ3 

A 

TREF  | 

GE 

|+abc 

MAT1 

I 1? 

3. +7 

1 ,9+7 

4.28 

0.19 

5.37+2 

0.23 

| ABC 

+abc 

( ST 

SC 

SS 

MCSID 

+BC 

| 20  .+4 

15. +4 

12. +4 

2004 

! 

Field 


Contents 


MID 

E 

G 

NU 

RH0 

A 

TREF 

GE 

ST,  SC,  SS 
MCSID 


Material  identification  number  {Integer  > 0) 

Young's  modulus  (Real  > 0.0  or  blank) 

Shear  modulus  (Real  > 0.0  or  blank) 

Poisson's  ratio  (-1.0  < Real  < 0.5  or  blank) 

Mass  density  (Real) 

Thermal  expansion  coefficient  (Real) 

Thermal  expansion  reference  temperature  (Real) 

Structural  element  damping  coefficient  (Real) 

Stress  limits  for  tension,  compression  and  shear  (Real)  (Required  for  Property 
Optimization  calculations;  otherwise  optional  if  margins  of  safety  are  desired.) 

Material  coordinate  system  identification  number  (Integers  0 or  blank) 


Remarks:  1.  One  of  E or  G must  be  positive  (i.e.,  either  E > 0.0  or  G > 0.0  or  both  E and  G may 
be  > 0.0). 


2.  If  any  one  of  E,  G or  NU  is  blank,  it  will  be  computed  to  satisfy  the  identity 
E = 2(1+NU)G;  otherv/ise,  values  supplied  by  the  user  will  be  used. 

3.  The  material  identification  number  must  be  unique  for  all  MAT!,  MAT2  and  MAT3  cards. 

4.  MAT1  materials  may  be  made  temperature  dependent  by  use  of  the  MATT1  card  and 
stress  dependent  by  use  of  the  MATS1  card. 

5.  The  mass  density,  RH0,  will  be  used  to  automatically  compute  mass  for  all  structural 
elements  except  the  two-dimensional  bending  only  elements  TRBSC,  TRPLT  and  QDPLT. 

6.  If  E and  NU  or  G and  NU  are  both  blank  they  will  be  both  given  the  value  0.0. 

7.  Weight  density  may  be  used  in  field  6 if  the  value  ^ is  entered  on  the  PARAM  card 
WTMASS , where  g is  the  acceleration  of  gravity.  9 

8.  Solid  elements  must  not  have  NU  equal  to  0.5. 

9.  Entries  for  A (thermal  expansion  coefficient)  and  TREF  (reference  temperature)  are 
assumed  to  be  0.0  when  blank.  In  a heat  formulation,  A must  be  overridden  by  an 
appropriate  entry;  TREF  may  be  overridden  if  desired. 

10.  MCSID  (>  0)  is  required  if  stresses  or  strains/curvatures  are  to  be  computed  in  a 
material  coordinate  system.  This  is  applicable  only  for  TRIA1 , TRIA2,  QUAD!,  and 
QUAD2  elements. 


2.4-168  (12/29/78) 

fto/ 


BULK  DATA  DECK 


Input  Data  Card  MAT2 


Material  Property  Definition 


G5HG?r>*M.  Vi 
OF.  POOR  Q'J.v-s  3 s 


2|||mtlon:  Defines  the  material  properties  for  li 


inear,  temperature-independent,  anisotropic 


Format  and  Example: 


Field 

MID 

Gij 

RH0 

Ai 

TO 

GE 

ST,  SC,  SS 
MCSID 


Contents 


Matenal  identification  number  (Integer  > o) 
The  material  property  matrix  (Real) 

Mass  density  (Real) 

Thermal  expansion  coefficient  vector  (Real) 
Thermal  expansion  reference  temperature  (Real) 
Structural  element  damping  coefficient  (Real) 

margi ns ^ of ’ safetv  ?ensio"> .compression  and  shea 
procedures )Sa^ety  1n  C6rtain  elements>  “V  hav 

Material  coordinate  system  identification  numbe 


(Real)  (Used  only  to  compute 
no  effect  on  the  computational 

(Integer  > 0 or  blank) 


^ ’•  The  "ateria’  . ».  be  unique  ter  m mT1,  mT2  and  mT3  £ards 

Z.  MAT2  materials  may  be  made  temperature  dependant  by  us.  „f  the  HATT2  cart. 

relationship0"  f°P  the  Gij  Tn  fle,ds  3 through  8 is  represented  by  the  matrix 


5. 


i toiji  u i , 

w v ~/  • o icijuir'ua  it 

nnano1®!  coordi nate  system. 
QUAD2  elements. 


This 


2.4-169  (12/29/78) 


NASTRAN  DATA  DECK 


■*  n 


CSK? 


'Hi  '=.  • 


OF  rOG il  Q 


.1  i 


Input  Data  Card  HAT 3 Material  Property  Definition 

Description:  Defines  the  material  properties  for  linear,  temperature-independent,  orthotropic 
materials. 

Format  and  Example: 


1 2 3 4 5 6 7 8 9 10 


MAT  3 

MID 

EX 

EY 

EZ 

NUXY 

NUYZ 

NUZX 

RH0 

|+abc 

MAT3 

23 

1.0+7 

1.1+7 

1.2+7 

.3 

.25 

.27 

1 1.0-5 

[ABC 

+abc 

GXY 

GYZ 

GZX 

AX 

AY 

AZ 

TREF 

GE 

j 

+BC 

2.5+6 

3.0+6 

2.5+6 

1.0-4 

1.0-4 

1.1-4 

68.5 

.23 

1 

Field 


Contents 


MID 

EX,  EY,  EZ 
NUXY, NUYZ, NUZX 

RH0 

GXY,  GYZ,  GZX 
AX,  AY,  AZ 
TREF 
GE 


Material  identification  number  (Integer  > 0) 

Young's  moduli  in  the  x,  y and  z directions  respectively  (Real  > 0.0) 

Poisson's  Ratios  (Coupled  strain  ratios  in  the  xy,  yz  and  zx  directions 
respectively)  (Real) 

Mass  density  (Real) 

Shear  moduli  for  xy,  yz  and  zx  (Real  s 0.0) 

Thermal  expansion  coefficients  (Real) 

Thermal  expansion  reference  temperature  (Real) 

Structural  element  damping  coefficient  (Real) 


Remarks:  1.  The  material  identification  number  must  be  unique  with  respect  to  the  collection  of 

“ all  MATi  cards. 

2.  MAT 3 materials  may  be  made  temperature-dependent  by  use  of  the  MATT3  card. 

3.  All  nine  of  the  numbers  EX,  EY,  EZ,  NUXY,  NUYZ,  NUZX,  GXY,  GYZ  and  GZX  must  be 
present. 

4.  A nonfatal  warning  diagnostic  will  occur  if  any  of  NUXY  or  NUYZ  has  an  absolute 
value  greater  than  1.0. 

5.  MAT3  materials  may  only  be  referenced  by  CTRIARG,  CTRAPRG,  CTRIAAX,  CTRAPAX,  and 
PT0RDRG  cards. 

6.  The  mass  density,  RH0,  will  be  used  to  automatically  compute  mass  for  the  TRIARG, 
TRAPRG,  CTRIAAX,  CTRAPAX  and  T0RDRG  elements. 


2.4-170  (3/1/76) 


BULK  DATA  DECK 


ORIGINAL  F&gj?  Jg 

OF  POOR  QUALITY 


Input  Data  Card  MATA  Thermal  Material  Property  Definition 

Description:  Defines  the  thermal  material  properties  for  temperature-independent,  isotropic 
materials. 


Format  and  Example: 


Field  Contents 

MID  Material  identification  number  (Integer  > 0) 

K Thermal  conductivity  (Real  > 0.0),  or  convective  film  coefficient 

CP  Thermal  capacity  per  unit  volume  (Real  > 0.0  or  blank),  or  film  capacity 

per  unit  area 

Remarks : 


1.  The  material  identification  number  may  be  the  same  as  a MAT!,  MAT2,  or  MAT3  card, 
but  must  be  unique  with  respect  to  other  MAT4  or  MAT5  cards. 

2.  If  a HBDY  element  references  this  card,  K is  the  convective  film  coefficient  and 
CP  is  the  thermal  capacity  per  unit  area. 

3.  MATA  materials  may  be  made  temperature  dependent  by  use  of  the  MATT4  card. 


2.4-171  (4/1/73) 


NASTRAN  DATA  DECK 


Input  Data  Card  MAT5  Thermal  Material  Property  Definition 


Description:  Defines  the  thermal  material  properties  for  temperature-independent,  anisotropic 
materials. 


Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

MAT5 

MID 

KXX 

KXY 

KXZ 

KYY 

KYZ 

KZZ 

CP 

24 

.092 

.083 

.020 

Field  Contents 

Material  identification  number  (Integer  > 0) 

Thermal  conductivity  matrix  terms  (Real) 

Thermal  capacity  per  unit  volume  (Real  > 0.0  or  blank) 


MID 

KXX, KXY, KXZ, | 
KYY,KYZ,KZZ  j 

CP 


Remarks : 


1. 


The  thermal  conductivity  matrix  has  the  form: 


K 


'KXX 

KXY 

KXZ' 

KXY 

KYY 

KYZ 

.KXZ 

KYZ 

KZZ. 

2.  The  material  number  may  be  the  same  as  a MAT! , MAT2,  or  MAT3  card,  but  must  be 
unique  with  respect  to  the  HAT4  or  MAT5  cards. 

3.  MAT5  materials  may  be  made  temperature  dependent  by  use  of  the  MATT5  card. 


) 


1.1 

t. 


I 

i 


* 

s 


t| 


2.4-172  (4/1/73) 

sr&J' 


) 


t : 


BULK  DATA  DECK 


G 


OK  POOR  QUALITY 


Input  Data  Card  MATS  - Material  Property  Definition 

Description:  Defines  the  material  properties  for  linear,  temperature-independent,  anisotropic 

materials  for  solid  isoparametric  elements. 


Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

MAT6 

MID 

Gil 

G12 

G13 

G14 

G15 

G16 

G22 

+a 

MAT6 

31 

0.23+7 

-0.21+7 

0.32+6 

0.16+7 

0.11+7 

0.53+6 

0.74+7 

+A 

+a 

G23 

G24 

G25 

G26 

G33 

G34 

G35 

G36 

+b 

+A 

-0.21+7 

-0.55+7 

-0.37+7 

-0.18+7 

0.23+7 

0.16+7 

0.11+7 

0.53+6 

+B 

+b 

G44 

G45 

G46 

G55 

G56 

G66 

RH0 

AXX 

+c 

+B 

0.66+7 

0.28+7 

0.14+7 

0 . 43+7 

0.92+6 

0.30+7 

7.32-4 

+c 

AYY 

AZZ 

AXY 

AYZ 

AZX 

TREF 

GE 

Field  Contents 

HID  Material  property  identification  number  {Integer  > 0) 

Gij  Symmetric  portion  of  6x6  material  matrix  (Real) 

RH0  Mass  density  (Real) 

Aij  Thermal  expansion  coefficient  vector  (Real) 

TREF  Thermal  expansion  reference  temperature  (Real) 

GE  Structural  damping  coefficient  (Real) 

Remarks:  1.  The  material  property  identification  number  must  be  unique  with  respect  to  all  other 

_ material  cards. 

2.  MAT6  materials  may  be  made  temperature-dependent  by  use  of  the  MATT6  card. 

3.  The  ordering  of  the  rows  and  columns  of  the  matrix  is  critical  and  must  conform  to 
NASTRAN's  ordering  of  the  stress  and  strain  vectors. 


2.4-173  (09/30/83) 


NASTRAN  DATA  DECK 

Input  Data  Card  MATF  - Fluid  Material  Property  Definition 
Description:  Defines  the  fluid  density  in  a hydroelastic  analysis. 


ORIGiNAL  PAGE  jg 
OF  POOR  QUALITY 


Field  Contents 

MID  Material  identification  number  (Integer  > 0} 

RH0  Mass  density  (Real  > 0.0) 


Remark:  1.  The  material  identification  number  ma£  be  the  same  as  that  of  a MAT1,  MAT2  or  MAT3 

card,  but  must  be  unique  with  respect  to  other  MATF  cards. 


I 


,2.4-174  (09/30/83) 


<3Z? 





ORZGfNAL  P&CS 

BULK  DATA  DECK  POOR  QUALITY 

Input  Data  Card  MATPZI  - Piezoelectric  Material  Property  Definition 

material's011 ; Defines  the  matena1  Properties  for  linear,  temperature-independent  piezoelectric 


Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

MATPZI 

MID 

SE 

SE 

533 

SE 

b44 

SE 

h2 

sE 

513 

d31 

d33 

+a 

MATPZI 

1 

12.3 

15.5 

39.0 

-4.05 

-5.31 

-123.0 

289.0 

+A 

+a 

d15 

m 

RH0 

A 

TREF 

GE 

+A 

496.0 

730.0 

635.0 

7500.0 

Field 

MID 


S11  thru  dl5 

ell/e0’  e33/eG 


RH0 

A 

TREF 

GE 


Contents 

Material  identification  number  (Integer  > 0) 

Piezoelectric  constants  multiplied  by  10*2  (Real) 

Piezoelectric  constants,  where  en  is  taken  to  be  8.854  x 10-12 
farad/meter  (Real)  u 

Mass  density  (Real) 

Thermal  expansion  coefficient  (Real) 

Thermal  expansion  reference  temperature  (Real) 

Structural  element  damping  coefficient  (Real) 


Remarks: 


1.  MID  must  be  unique  with  respect  to  all  other  material  cards. 

2.  MATPZ1  materials  may  be  made  temperature-dependent  by  use  of  the  MTTPZI  card. 

3.  MATPZI  may  be  referenced  only  by  PTRAPAX  and  PTRIAAX  cards. 

4.  Matrix  [ SE  ] must  be  nonsingular. 


2.4-175  (09/30/83) 


■*.8 


NASTRAN  DATA  DECK 


ORIGIN -U.  •'> 

OF  POOR  QUALITY 


Input  Data  Card  HATPZ2  - Piezoelectric  Material  Property  Definition 


Description:  Defines  the  material  properties  for  linear,  temperature-independent,  piezoelectric  i, 

materials.  « 


(Continued) 


2.4-176  (09/30/83) 


MATPZ2  (Cont.) 


Field 

MID 

cli  ttini  e33 

RH0 

AX ,AY ,AZ 

TREF 

GE 


Contents 

Material  identification  number  (Integer  > 0) 

Piezoelectric  constants  (Real) 

Mass  density  (Real) 

Thermal  expansion  coefficients  (Real) 

Thermal  expansion  reference  temperature  (Real) 
Structural  element  damping  coefficient  (Real) 


Remarks: 


1.  MID  must  be  unique  with  respect  to  all  other  material  cards. 

2.  MATPZ2  materials  may  be  made  temperature-dependent  by  use  of  the  MTTPZ2  card. 

3.  MATPZ2  may  be  referenced  only  by  PTRAPAX  and  PTRIAAX  cards. 

4.  See  CAUTION  discussed  in  Section  1.17.3.2. 


2.4-177  (09/30/83) 

syd 


ORIGINAL  61 

OF  POOR  QUALITY 


NASTRAN  DATA,  DECK 


Input  Data  Card  ffiSl  «*terl.l  stress  teprade"" 

[Inscription:  Spacifios  table  references  for  material  properties  on  a MAT1  card  that  are 
stress-dependent. 

Format  and  Example: 


Field 

HID 

R1 


Contents 

laterial  property  identification  number  which  matches  the  identification  number 
m some  basic  HAT!  card  (Integer  > 0)  __  - 

Reference  to  table  identification  number  (Integer  > 0 or  blank) 


Remarks : 1 • 


A blank  or  zero  entry  means  no  table  dependence  of  the  referenced  quantity, 
E,  JSlhe  balic  HAT!  cS"  For  this  case,  the  HATS!  card  is  not  required. 


2.  TABLES!  type  tables  must  be  used. 


2.4-178  (12/31/77) 

f7/ 


BULK  DATA  DECK 


Input  Data  Card  MATH  Material  Temperature  Dependence 


Description:  Specifies  table  references  for  isotropic  material  properties  on  a MAT1  card 
that  are  temperature-dependent. 


Contents 

Material  property  identification  number  which  matches  the  identification  number 
on  some  basic  MAT!  card  (Integer  > 0) 

References  to  table  identification  numbers  (Integer  > 0 or  blank)  for  the  cor- 
responding fields  on  the  MAT!  card 


Remarks:  1.  Blank  or  zero  entries  mean  no  table  dependence  of  the  referenced  quantity  on  the 

basic  MAT1  card,  and  the  quantity  remains  constant. 

2.  TABLEM1,  TABLEM2,  TABLEM3  or  TABLEM4  type  tables  may  be  used. 

3.  Material  properties  given  on  a basic  MATi  card  are  initial  values.  If  two  or  more 
quantities  are  to  retain  a fixed  relationship,  then  two  or  more  (as  required)  tables 
must  be  input  to  define  the  relationship. 


2.4-179  (12/31/77) 

dj?  J79- 


nastran  data  deck 


Input  Data  Card  MATT 2 Material  Temperature  Dependence 


Description:  Specifies  table  references  for  anisotropic  material  properties  on  a MAT2  card 
that  are  temperature-dependent. 


Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

MATT2 

MID 

Rl 

R2 

R3 

R4 

wmM 

R6 

R7 

1+abc 

MATT2 

17 

32 

is 

Iabc 

m 

R8 

R9 

RIO 

Rl  1 

R12 

R13 

R14 

R15 

— a 



SSI 

62 

1 1 

Fi  el  d 


Contents 


MID 

Ri 


Material  property  identification  number  which  matches  the  identification  number 
on  some  basic  MAT2  card  (Integer  >0) 

References  to  table  identification  numbers  (Integer^  0 or  blank)  for  the 
corresponding  fields  on  the  MAT2  card 


Remarks:  1.  Blank  or  zero  entries  nfean  no  table  dependence  of  the  referenced  quantity  on  the 

basic  MAT2  card,  and  the  quantity  remains  constant. 


2.  TABLEM1 , TABLEM2,  TABLEM3  or  TABLEM4  type  tables  may  be  used. 


3.  Material  properties  given  on  a basic  MATi  card  are  initial  values.  If  two  or  more 
quantities  are  to  retain  a fixed  relationship,  then  two  or  more  (as  required)  tables 
must  be  input  to  define  the  relationship. 


2.4-180  (12/31/77) 

503 


Input  Data  Card  MATT 3 


Materia]  Temperature  Dependence 


Description:  Specifies  table  references  for  orthotropic  material  properties  on  a MAT3  card 

that  are  temperature-dependent. 


Format  and  Example: 


1 2 3 4 5 6 7 8 9 TO 


MATT  3 

MID 

Rl 

R2 

R3 

R4 

R5 

R6 

R7 

+abc 

MATT  3 

23 

48 

54 

ABC 

BUT— 

R9 

RIO 

Rll 

R12 

Rl  3 

R14 

*15  I 

+BC  l 74 



Field  Contents 

MID  Material  property  identification  number  which  matches  the  identification  number 

on  some  basic  MAT3  card  (Integer  > 0) 


Ri 


References  to  table  identification  numbers  (Integer^  0 or  blank)  for  the 
corresponding  fields  on  the  MAT3  card 


Remarks : 1.  Blank  or  zero  entries  imply  no  table  dependence  of  the  referenced  quantity  on  the 

basic  MAT3  card,  and  the  quantity  remains  constant 

2.  TABLEM1,  TABLEM2,  TABLEM3  or  TABLEM4  type  tables  may  be  used. 

3.  Material  properties  given  on  a basic  MATi  card  are  initial  values.  If  two  or  more 
quantities  are  to  retain  a fixed  relationship,  then  two  or  more  (as  required)  tables 
must  be  input  to  define  the  relationship. 


2.4-181  (12/31/77) 

if  7/ 


NASTRAN  DATA  DECK 


Input  Data  Card  MATT4  Thermal  Material  Temperature  Dependence 


Description:  Specifies  table  reference  for  temperature  dependent  thermal  conductivity  or 
convective  film  coefficient  on  a MAT4  card. 


Format  and  Example: 


Field 

MID 


Contents 


ID  of  a MAT4  which  is  to  be  temperature  dependent  {Integer 


n't 


T(K)  Identification  number  of  a TABLEMi  card  which  gives  temperature  dependence 

of  the  thermal  conductivity  or  convective  film  coefficient  (Integers  D or 
blank) 


Remarks : 1.  The  thermal  capacity  may  not  be  temperature  dependent;  field  4 must  be  blank. 

2.  TABLEMI,  TABLEM2,  TABLEM3 , or  TABLEM4  type  tables  may  be  used.  The  basic  quantity, 
K,  on  the  MAT4  card  is  always  multiplied  by  the  tabular  function.  Note  that  this  is 
different  from  structural  applications. 


3.  A blank  or  zero  entry  means  no  table  dependence  of  the  referenced  quantity  on  the 
basic  MAT 4 card.  For  this  case,  the  MATT4  card  is  not  required. 


2.4-182  (12/31/77) 


. i j'-'i 


BULK  DATA  DECK 


Input  Data  Card  MATTS  Thermal  Material  Temperature  Dependence 

Description:  Specifies  table  references  for  thermal  conductivity  matrix  terms  on  a 
MAT5  card  that  are  temperature-dependent. 


Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

MATT5 

MID 

t(kxx) 

T(KXY) 

T(KXZ) 

T(KYY) 

T(KYZ) 

T(KZZ) 

><3 

MATT  5 

24 

73 

! 

Field  Contents 

Identification  number  of  a MAT5,  which  is  to  be  temperature  dependent 
{Integer  > 0) 

T(K-)  Identification  number  of  a TABLEMi  card  which  gives  temperature  dependence 

of  the  matrix  term  (Integer  > 0 or  blank) 


Remarks:  1.  The  thermal  capacity  may  not  be  temperature  dependent.  Field  9 must  be  blank. 


2. 


TABLEMI,  TABLEM2,  TABLEM3,  or  TABLEM4  type  tables  may  be  used.  The  basic  quantities 
on  the  MAT 5 card  are  always  multiplied  by  the  tabular  function.  Note  that  this  is 
different  from  the  structural  applications. 


3.  Blank  or  zero  entries  mean  no  table  dependence  of  the  referenced  quantity  on  the 
basic  MAT5  card,  and  the  quantity  remains  constant. 

4.  Material  properties  given  on  a basic  MATi  card  are  initial  values.  If  two  or  more 
quantities  are  to  retain  a fixed  relationship,  then  two  or  more  (as  required)  tables 
must  be  input  to  define  the  relationship. 


• 2.4-  183  (12/31/77) 


nastran  data  deck 


Input  Data  Card  MATT6  - Material  Temperature  Dependence 

Description:  Specifies  table  references  for  material  properties  on  a MAT6  card  that  are 

temperature-dependent. 

Format  and  Example: 


123456789  10 


MATT  6 

MID 

Rl 

R2 

R3 

R4 

R5 

R6 

R7 

+a 

MATT6 

115 

101 

102 

103 

104 

105 

106 

107 

+A 

+a 

R8 

R9 

R10 

Rll 

R12 

R13 

R14 

R15 

+b 

+A 

108 

109 

111) 

111 

112 

113 

114 

115 

+B 

•f-b 

R16 

R17 

R18 

R19 

R20 

R21 

R22 

R23 

+c 

+B 

116 

117 

118 

119 

120 

121 

122 

123 

+C 

+C 

R24 

R25 

R26 

R27 

R28 

R29 

R30 

>< 

+C 

124 

125 

126 

127 

128 

129 

130 

Field  Contents 

MID  Material  property  identification  number  which  matches  the  identification  number 

on  some  basic  MAT6  card  (Integer  > 0) 

Ri  References  to  table  identification  numbers  (Integer  i 0 or  blank) 


Remarks : 1.  Blank  or  zero  entries  mean  no  table  dependence  of  the  referenced  quantity  on  the 

basic  MAT6  card. 

2.  TABLEM1,  TABLEM2,  TABLEM3  and  TABLEM4  type  tables  may  be  used. 


2.4-184  (09/30/83) 

y?7 


Input  Data  Card  MDIP0LE  - Magnetic  Dipole  Moment 


Description:  Defines  a magnetic  dipole  moment  in  magnetic  field  problems. 


Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

MDIP0LE 

SID 

CID 

CX 

CY 

CZ 

MX 

MY 

MZ 

+a 

MDIP0LE 

5 

1.0 

2.0 

3.0 

10.0 

20.0 

30.0 

+A 

Field 


Contents 


SID 

CID 

CX,CY,CZ 

MX,MY,MZ 

MIN 

MAX 


Load  set  identification  number  (Integer  > 0) 

Coordinate  system  identification  number  (Integer  > 0) 

Coordinates  of  location  of  dipole  in  coordinate  system  CID  (Real) 

Components  of  magnetic  dipole  moment  in  coordinate  system  CID  (Real) 

Minimum  distance  from  dipole  to  grid  point  for  computing  magnetic  equivalent 
loads  (Real  > 0.0) 

Maximum  distance  from  dipole  to  grid  point  for  computing  magnetic  equivalent 
loads  (Real  > 0.0) 


Remarks:  1.  Load  sets  must  be  selected  in  the  Case  Control  Deck  (L0AD=SID)  to  be  used  by 

NASTRAN. 

2.  Presently,  CID  must  be  blank  or  zero,  indicating  the  basic  coordinate  system. 

3.  MIN  and  MAX  represent  minimum  and  maximum  distances,  respectively,  from  the  dipole 
to  a point  outside  of  which  the  magnetic  equivalent  loads  will  not  be  computed  for 
this  dipole.  If  MAX  is  zero  or  blank,  loads  for  all  necessary  points  beyond  the  MIN 
distance  will  be  computed. 


4.  The  continuation  card  is  required. 


2.4-185  (09/30/83) 


NASTRAN  DATA  DECK 


Input  Data  Card  MKAER01  Mach  Number  - Frequency  Table 

Description:  Provides  a table  of  Mach  numbers  (m)  and  reduced  frequencies  (k)  for  aerodynamic 
matrix  calculation. 

Forma t and  Example: 


MKAER01  m-| 
MKAER01  .1 


m3 


my 1 mg 


Contents 


List  of  Mach  numbers  (Real;  1 £ i 5 8). 

k List  of  reduced  frequencies  (Real  >0.0,  1 <5  <.8). 

3 

Remarks:  1.  Blank  fields  end  the  list,  and  thus  cannot  be  used  for  0.0. 

2.  All  combinations  of  (m,k)  will  be  used. 

3.  The  continuation  card  is  required. 

4.  Since  0.0  is  not  allowed,  it  may  be  simulated  with  a very  small  number 
such  as  0.0001. 


2.4-186  (12/31/77) 


Input  Data  Card  MKAER02 


Mach  Number  - Frequency  Table 


DescriDtlon:  Provides  a list  of  Mach  numbers  (ra)  and  reduced  frequencies  (k)  for  aerodynamic 
matrix  cal cul ati on . 


Format  and  Example: 


3 4 5 6 7 8 9 


MKAER02 

C. 

ml 

1 ki 

nip 

k2 

m3 



m4 

Li* 

MKAER02  i 

-k—\ 

.30 

.10 

.60 

.70 

.30 

.70 

1.0 

Field  Contents 

m.  List  of  Mach  numbers  (Real  > 0.0). 

i 

k.  List  of  reduced  frequencies  (Real  > 0.0). 

i 

Remarks:  1.  This  card  will  cause  the  aerodynamic  matrices  to  be  computed  for  a set  of  parameter 

pairs. 

2.  Several  MKAER02  cards  may  be  in  the  deck. 

3.  Imbedded  blank  pairs  are  skipped. 


2.4-187  (12/31/77) 

51$ 


NASTRAN  DATA  DECK 


Input  Data  Card  M0MAX  Conical  Shell  Static  Moment 

Description:  Defines  a static  moment  loading  of  a conical  shell  coordinate. 


Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

^MAX 

j SID 

RID 

HID 

S 

MR 

MP 

MZ 

1 

«PAX 

| 1 

2 

3 

1.0 

0.1 

0.2 

0.3 

^ 1 

Contents 

Load  set  identification  number  {Integer  > 0) 

Ring  identification  number  (see  RINGAX) (Integer  > 0) 

Harmonic  identification  number  (Integer  > 0 or  a sequence  of  harmonics, see  note  5) 
Scale  factor  (Real) 

Moment  components  in  the  r,  <p,  z directions  (Real) 

Remarks : 1.  This  card  is  allowed  if  and  only  if  an  AXIC  card  is  also  present. 

2.  Load  sets  must  be  selected  in  the  Case  Control  Deck  (L0AD=SID)  to  be  used  bv 
NASTRAN. 

3.  A separate  card  is  needed  for  the  definition  of  the  moment  associated  with  each 
harmonic. 

4.  For  a discussion  of  the  conical  shell  problem,  see  Section  5.9  of  the  Theoretical 
Manual . 

5.  If  a sequence  of  harmonics  is  to  be  placed  in  HID  the  form  is  as  follows: 

"SnlTn2"  where  nl  is  the  start  of  the  sequence  and  n2  is  the  end  of  the  sequence 
i.e.,  for  harmonics  0 through  10,  the  field  would  contain  "S0T10". 


Field 

SID 

RID 

HID 

S 

MR  ) 
MP  > 
MZ  j 


2.4-188  (3/1/71) 

ST/ 


Input  Data  Card  MSMENT 


Static  Moment 


Description:  Defines  a static  moment  at  a grid  point  by  specifying  a vector. 


Format  and  Example: 


1 

M0MENT 

c 

SID 

G 

*T 

CID 

M 

Nl 

N2 

N3 

~r 

M0MENT 

2 

5 

6 

2.9 

0.0 

1.0 

0.0 

— i — . — 

Field 

SID 

G 

CID 

M 

N1,N2,N3 


Contents 

Load  set  identification  number  (Integer  > 0) 

Grid  point  identification  number  (Integer  > 0) 

Coordinate  system  identification  number  (Integer  > 0) 

Scale  factor  (Real) 

Components  of  Vector  measured  in  coordinate  system  defined  by  CID  (Real; 
Nl2  + N22  + N32  > 0.0) 


Remarks : 1.  The  static  moment  applied  to  grid  point  G is  given  by 

in  = M*(N1,N2,N3) 


2.  Load  sets  must  be  selected  in  the  Case  Control  Deck  ( L0AD=SID)  to  be  used  by 
NASTRAN. 

3.  A CID  of  zero  references  the  basic  coordinate  system. 


! 


I 


2.4-189  (3/1/70) 

S/Z 


Input  Data  Card  M0MENT1 


NASTRAN  DATA  DECK 
Static  Moment 


Description:  Used  to  define  a static  moment  by  specification  of  a value  and  two  grid  points  which 
determine  the  direction. 


Format  and  Example: 


SID 

G 

M 

Gl 

G2 

6 

-2.9 

iJ 

□ 

6 

Li 

3 

Field 

SID 

6 

M 

Gl,  G2 


Contents 


Load  set  identification  number  (Integer  > 0) 

Grid  point  identification  mmber  (Integer  > 0) 

Value  of  moment  (Real) 

Grid  point  identification  numbers  (Integer  > 0;  Gl  f G2) 


Remarks:  1.  The  direction  of  the  moment  is  determined  by  the  vector  from  Gl  to  G2. 


2.  Load  sets  must  be  selected  in  the  Case  Control  Deck  (L0AD-SID)  to  be  used  by 
NASTRAN. 


2.4-190  (3/1/70) 


BULK  DATA  DECK 


Input  Data  Card  M0MENT2  Static  Moment 

Description:  Used  to  define  a static  moment  by  specification  of  a value  and  four  grid  points 

which  determine  the  direction. 


Format  and  Example: 


1 2 
MtflMFNT?  1 SID 

3 

G 

4 

M 

0 

G1 

U 

G2 

G3 

G4 

"1 

M0MENT2  1 6 1 

13 

-2.93 

16 

13 

17 

13 

! 



Field 

SID 

G 

M 

G1 jG2,G3,G4 


Contents 

Load  set  identification  number  (Integer  > 0) 

Grid  point  identification  number  (Integer  > 0) 

Value  of  moment  (Real) 

Grid  point  identification  numbers  (Integer  > 0;  G1  G2;  G3  f G4) 


Remarks: 


1. 


2. 


he  direction  of  the  force  is  determined  by  the  vector  product  whose  factors  are 
rortnrc  from  G1  to  G2  and  G3  to  G4  respectively. 


Load  sets  must  be  selected  in  the  Case  Control  Deck  (L0AD=SID)  to  be  used  by 
NASTRAN. 


i 

\ 

i 


j 

i 


ii 

s 1 

! 

ii 

J 


2.4-191  (3/1/70) 


r 


NASTRAN  DATA  DECK 


GRkW^l.  FAf"?  - 
OF  POOR  Q«.W-inf 


Input  Data  Card  MPC 


Multipoint  Constraint 


Description:  Defines  a multipoint  constraint  equation  of  the  form 

SVj  = 0 


Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

MPC 

SID 

G 

C 

A 

G 

C 

A 

x 

abc 

MPC 

3 

28 

3 

6.2 

2 

4.29 

+B 

+bc 

G 

C 

A 

-etc . 

x 

+B 

1 

4 

-2.91 

Field 


Contents 


SID  Set  identification  number  (Integer  > 0) 

G Identification  number  of  grid  or  scalar  point  (Integer  > 0) 

C Component  number  - any  one  of  the  digits  1-6  in  the  case  of  geometric  grid 

points;  blank  or  zero  in  the  case  of  scalar  points  (Integer) 

A Coefficient  (Real;  the  first  A must  be  nonzero) 


Remarks:  1.  The  first  coordinate  in  the  sequence  is  assumed  to  be  the  dependent  coordinate  and 

must  be  unique  for  al_l_  equations  of  the  set. 

2.  Forces  of  multipoint  constraint  are  not  recovered. 

3.  Multipoint  constraint  sets  must  be  selected  in  the  Case  Control  Deck  (MPC=SID)  to 
be  used  by  NASTRAN. 

4.  Dependent  coordinates  on  MPC  cards  may  not  appear  on  0MIT,  0MIT1,  SUP0RT,  SPC  or 
SPC1  cards;  nor  may  the  dependent  coordinates  be  redundantly  implied  on  ASET,  ASET1, 
or  MPCADD  cards.  They  also  may  not  appear  as  dependent  coordinates  in  CRIGD1, 
CRIGD2,  CRIGD3,  or  CRIGDR  elements. 


2.4-192  (12/31/77) 


auWliaiiE) 


Input  Data  Card  MPCADD  Multipoint  Constraint  Set  Definition 

Description:  Defines  a multipoint  constraint  set  as  a union  of  multipoint  constraint  sets 
defined  via  MPC  cards. 


SID  Set  identification  number  (Integer  > 0»  r 101  or  102  if  a xi symmetric) 

Sj  Set  identification  numbers  of  multipoint  constraint  sets  defined  via  MPC  cards 

(Integer  > 0;  SID  / Sj) 


Remarks : 1.  The  Sj  must  be  unique. 

2.  Multipoint  constraint  sets  must  be  selected  in  the  Case  Control  Deck  (MPC=SID)  to 
be  used  by  NASTRAN. 

3.  Sj  may  not^  be  the  identification  number  of  a multipoint  constraint  set  defined  by 
another  MPCADD  card. 


A.  Set  identification  numbers  of  101  or  102  cannot  be  used  in  axi symmetric  problems. 


2.4-193  (12/31/77) 

L 


- 


NASTRAN  DATA  DECK 

Input  Data  Card  MPCAX  Axi symmetri c Multipoint  Constraint 

Description:  Defines  a multipoint  constraint  equation  of  the  form 

Zj  A.u.  = 0 
3 J J 

for  a model  containing  CC0NEAX,  CTRAPAX  or  CTRIAAX  elements. 

Format  and  Example: 


1 2 3 4 5 6 7 8 9 10 


MPCAX 

SID 

x 

x 

>•< 

RID 

HID 

C 

A 

+abc 

MPCAX 

32 

17 

6 

1 

1.0 

♦fl 

+abc 

RID 

HID 

c 

A 

RID 

HID 

C 

A 

+def 

*1 

23 

4 

2 

-6.8 

-etc.- 


Field  Contents 

SID  Set  identification  number  (integer  > 0;  t 101  or  1°2) 

RID  Ring  identification  number  (Integer  > 0) 

HID  Harmonic  identification  number  (Integer  £ 0) 

C Component  number  (1  < Integer  <,  6) 

A Coefficient  (Real;  the  first  A must  be  nonzero) 


Remarks:  1.  This  card  is  allowed  if  and  only  if  an  AXIC  card  is  also  present. 

2.  The  first  coordinate  in  the  sequence  is  assumed  to  be  the  dependent  coordinate 
and  must  be  unique  for  all  equations  of  the  set. 

3.  Multipoint  constraint  sets  must  be  selected  in  the  Case  Control  Deck  (MPC=SID)  to  be 
used  by  NASTRAN. 

4.  Dependent  coordinates  appearing  on  MPCAX  cards  may  not  appear  on  0MITAX,  SPCAX, 
or  SUPAX  cards. 

5.  For  a discussion  of  the  conical  shell  problem,  see  Section  5.9  of  the  Theoretical 
Manual . 

6.  For  a discussion  of  the  axi symmetri c solid  problem,  see  Section  5.11  of  the  Theoret- 
ical Manual. 


2.4-194  (12/31/77) 


BULK  DATA  DECK 


OF  PCOft  CUALTiY 


Input  Data  Card  MPCS  Substructure  Multipoint  Constraints 

Description:  Defines  multipoint  constraints  within  or  between  substructures. 
Format  and  Example: 


2 3 4 5 6 7 8 9 10 


MPCS 

SID 

NAME! 

GI 

Cl 

Al 

x 

abc 

MPCS 

171 

WINGRT 

966 

1 

1.0 

ABC 

+bc 

X 

NAME2 

G21 

CHI 

A21 

G22 

C22 

A32 

def 

+BC 

FUSELAGE 

1036 

1 

.031 

1036 

6 

32.7 

DEF 

+ef 

X 

NAME3 

G31 

C31 

A31 

G32 

C32 

A32 

ghi 

+EF 

CABIN 

39 

2 

.076 

Contents 

Set  identification  number  (Integer  > 0} 

Basic  substructure  name  (BCD) 

Grid  or  scalar  point  identification  number  in  basic  substructure  NAME  or  NAMEi 
(Integer  > 0) 

Component  number  - Any  one  of  the  digits  1 - 6 in  the  case  of  geometric  grid 
points;  blank  or  zero  in  the  case  of  scalar  points  (Integer  > 0) 

Coefficient  (Real;  A must  be  non-zero) 

Remarks : 1.  The  first  degree  of  freedom  in  the  sequence  is  the  dependent  degree  of  freedom  and 
must  be  unique  for  all  equations  of  the  set. 

2.  MPCS  constraints  may  be  imposed  only  at  the  S0LVE  step  of  substructuring  in  Phase  2. 
Therefore,  referenced  grid  point  components  must  exist  in  the  final  solution 
substructure. 

3.  The  operation  will  constrain  the  degrees  of  freedom  by  the  equation: 

X)A-u.j  = 0 

where  u.j  is  the  displacement  defined  by  NAMEi,  Gi,  and  Ci. 

4.  Components  may  be  connected  within  substructures  and/or  to  separate  substructures. 

5.  The  dependent  degree  of  freedom  may  not  also  be  referenced  on  any  SPCS,  SPCS1, 

SPCSD,  SPC,  SPC1,  0MIT,  0MIT1  or  SUF0RT  cards. 

6.  Multipoint  constraint  sets  must  be  selected  in  the  Case  Control  Deck  (MPC=SID)  to 
be  used  by  NASTRAN. 

7.  MPCS  cards  may  be  referenced  by  an  MPCADD  card. 


Field 

SID 

NAMEi 

Gi 

Ci 

Ai 


2.4-195 

sri 


V 


(3/1/76) 


NASTRAN  DATA  DECK 


ORIGINAL  PA0£  & 
OF  POOR  QUALITY 


Input  Data  Card  MTTPZ1  - Piezoelectric  Material  Temperature  Dependence 

Description:  Specifies  table  references  for  piezoelectric  material  properties  on  a MATPZ1  card 

that  are  temperature-dependent. 

Format  and  Example: 


1 

2 

3 

4 

5 

6 

8 

9 

10 

MTTPZ1 

MID 

R1 

R2 

R3 

R4 

R5 

R6 

R7 

H'S 

MTTPZ1 

703 

201 

202 

203 

204 

205 

206 

207 

+A 

+a 

R8 

R9 

RIO 

Rll 

R12 

R13 

R14 

>< 

+A 

208 

209 

210 

211 

212 

213 

214 

Field  Contents 

MID  Material  property  identification  nur':er  vdiich  matches  the  identification  number 

on  some  basic  MATPZ1  card  (Integer  > D) 

References  to  table  identification  numbers  for  the  corresponding  fields  on  the 
MATPZ1  card  (Integer  > 0 or  blank) 


Remarks:  1.  Blank  or  zero  entries  mean  no  table  dependence  of  the  referenced  quantity  on 

basic  MATPZ1  card,  and  the  quantity  remains  constant. 

2.  TABLEM1,  TABLEM2,  TABLEM3  and  TABLEM4  type  tables  may  be  used. 

3.  Material  properties  given  on  the  basic  MATPZ1  card  are  initial  values.  If  two  or 
more  quantities  are  to  retain  a fixed  relationship,  then  cwo  or  more  tables  must  be 
input  to  define  the  relationship. 


2.4-196  (09/30/83) 

€Vf 


BULK  DATA  DECK 


( 


ORIGMA?. 
&E  POGft 


1 - v4 

QUALiYY 


Input  Data  Card  MTTPZ2  - Piezoelectric  Material  Temperature  Dependence 

Description:  Specifies  table  references  for  piezoelectric  material  properties  on  a MATPZ2  card 

that  are  temperature-dependent. 

Format  and  Example: 


1 2 3 4 5 6 7 8 9 ■ 10 


MTTPZ2 

MID 

R1 

R2 

R3 

R4 

R5 

R6 

R7 

+a 

MTTPZ2 

35 

701 

702 

703 

704 

705 

706 

707 

+A 

• i 

• • 

• » 

+f 

R48 

R49 

R50 

R51 

>< 

X 

+F 

748 

749 

750 

751 

Field 


Contents 


MID  Material  property  identification  number  which  matches  the  identification  number 

on  some  basic  MATPZ2  card  (Integer  > 0) 

Ri  References  to  table  identification  numbers  for  the  corresponding  fields  on  the 

MATPZ2  card  (Integer  > 0 or  blank) 


Remarks:  1.  Blank  or  zero  entries  mean  no  table  dependence  of  the  referenced  quantity  on  the 

basic  MATPZ2  card,  and  the  quantity  remains  constant. 

2.  TABLEM1,  TABLEM2,  TABLEM3  and  TABLEM4  type  tables  may  be  used. 

3.  Material  properties  given  on  the  basic  MATPZ2  card  are  initial  values.  If  two  or 
more  quantities  are  to  retain  a fixed  relationship,  then  two  or  more  tables  must  be 
input  to  define  the  relationship. 


2.4-197  (09/30/83) 

(Tf/> 


NASTRAN  DATA  DECK 


Input  Data  Card  N0LIN1  Nonlinear  Transient  Response  Dynamic  Load 

Description:  Defines  nonlinear  transient  forcing  functions  of  the  form 

P,(t)  = S T(xj(t))  , 

where  Xj  is  either  a displacement  (u - ) or  a velocity  (u-). 

J j j 

Format  and  Example: 


1 

Z 

3 

4 

5 

6 

7 

8 

9 

10 

N0LIN1 

I SID 

GI 

Cl 

9 S 

GJ 

CJ 

| y 

N0LIN1 

1 21 

3 

4 

I 2.1 

3 

1 

! 6 

t=z 

Field  Contents 


SID 

GI 

Cl 

S 

GJ 

r 

T 


Nonlinear  load  set  identification  number  {Integer  > 0) 

Grid  or  scalar  or  extra  point  identification  number  at  which  nonlinear  load 
is  to  be  applied  (Integer  > 0) 

Component  number  if  GI  is  a grid  point  (0  < Integer  < 6);  blank  or  zero  if  GI 
is  a scalar  or  extra  point 

Scale  factor  (Real) 

Grid  or  scalar  or  extra  point  identification  number  (Integer  > 0) 

Component  number  if  GJ  is  a grid  point  (0  < Integer  < 6;  11  < Integer  < 16); 
blank  or  zero  or  10  if  GJ  is  a scalar  or  extra  point  (See  Remark  4 below) 

Identification  number  of  a TABLEDi  card  (Integer  > 0) 


Remarks:  1.  Nonlinear  loads  must  be  selected  in  the  Case  Control  Deck  (N0NLIENAR=SID)  to  be 
used  by  NASTRAN. 

2.  Nonlinear  loads  may  not  be  referenced  on  a DL0AD  card. 

3.  All  coordinates  referenced  on  N0LIN1  cards  must  be  members  of  the  solution  set. 

This  means  the  u set  for  modal  formulation  and  ths  u . = u.  + u set  for  direct 
formulation.  a e a 


4.  The  permissible  values  for  the  component  number  CJ  are  given  in  the  following 
table: 


x7  ' — - — 

Grid  point 

Scalar  or  extra  point 

Displacement  (u„.) 

jL_ 

1 < Integer  < 6 

0 or  blank 

Velocity  (u.) 

— J — 

11  _<  Integer  < 16 

10 

Note  that  velocity  components  are  represented  by  integers  ten  greater  than  the 
corresponding  displacement  components. 


(Continued) 


2.4-198  (12/31/77) 

(57/ 


BULK  DATA  DECK 


If  Xj  is  a 

where  At  i: 
time  t and 


N0LIN1  (Cont.) 


velocity  (u.)» 

J 


then  it  is  determined  from  the  relation 


9 


the  time  increment  and  ^ and  are  the  displacements  at 

at  the  previous  time  step  respectively. 


2.4-199  (12/31/77) 


6~?z 


CR!G??^:.  FV'.  . 

OF  pcca  Q 

NASTRAN  DATA  DECK 

Input  Data  Card  N0LIN2  Nonlinear  Transient  Response  Dynamic  Load 

Descri ption:  Defines  nonlinear  transient  forcing  functions  of  the  form 

P.(t)  = S Xj(t)yk(t) 

where  and  yk  are  either  displacements  (u.j>uk}  or  velocities  (tCpi^), 

Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

N0LIN2 

SID 

GI 

Cl 

S S 

GJ 

CJ 

GK 

CK  1 

N0LIN2 

14 

2 

! 1 

1 2.9 

2 

1 

2 

iLj 

Field 


Contents 


SID 


Nonlinear  load  set  identification  number  (Integer  > 0) 


GI 

Cl 

S 


Grid  or  scalar  or  extra  point  identification  number  at  which  nonlinear  load 
is  to  be  applied  (Integer  > 0) 

Component  number  if  GI  is  a grid  point  (0  < Integer  £ 6);  blank  or  zero  if  GI 
is  a scalar  or  extra  point 

Scale  factor  (Real) 


GJ 

CJ 

GK 

CK 


Grid  or  scalar  or  extra  point  identification  number  (Integer  > 0) 

Component  nunfcer  if  GJ  is  a grid  point  (0  < Integer  £ 6;  11  < Integer  < 16); 
blank  or  zero  or  10  if  GO  is  a scalar  or  extra  point  (See  Remark  4 below) 

Grid  or  scalar  or  extra  point  identification  number  (Integer  > 0) 

Component  number  if  GK  is  a grid  point  (0  < Integer  £ 6;  11  < Integer  £ 16); 
blank  or  zero  or  10  if  GK  is  a scalar  or  extra  point  (See  Remark  4 below) 


Remarks : 1.  Nonlinear  loads  must  be  selected  in  the  Case  Control  Deck  (N0NLINEAR=SID)  to  be 

used  by  NASTRAN. 

2.  Nonlinear  loads  may  not  be  referenced  on  a DL0AD  card. 

3.  All  coordinates  referenced  on  N0LIN2  cards  must  be  members  of  the  solution  set. 

This  means  the  u set  for  modal  formulation  and  the  u . = u + u„  set  for  direct 
formulation.  e d a a 


4.  The  permissible  values  for  the  component  number  CJ  or  CK  are  given  in  the 
following  table: 


xT^yj- 

Grid  point 

Scalar  or  extra  point 

Displacement  (u.  or  u^) 

1 £ Integer  £ 6 

0 or  blank 

Velocity  (u4  or  u. ) 
—H £ 

11  £ Integer  £ 16 

10 

Note  that  velocity  components  are  represented  by  integers  ten  greater  than  the 
corresponding  displacement  components. 


(Continued) 


2.4-200  (12/31/77) 


GEK3SNAL  PASS  IS 

BULK  DATA  DECK  . qj:  pQQR  QUALITY 

N0LIN2  (Cont.) 


If  Xj  or  yk  is  a 


velocity  (iij  or  uk),  then  it 
ui  t " ui  t-1 

lAAt-L  or  Uk,t  = 


is  determined  from  the  relation 

uk,t  ' uk.t-l 
At 


where  At  is  the  time  increment,  u.*^  and  uj^  are  the  displacements  at  the  time  t 
and  u-  t i and  ^ are  the  displacements  at  the  previous  time  step, 
x-  and,yk  need  not  both  represent  displacements  or  velocities.  One  of  them  may 
be  a displacement  and  the  other  may  be  a velocity. 


2.4-201  (12/31/77) 


NASTRAN  DATA  DECK 


ORIGINAL  PACE  S3 

OF  POOR  QUALS'FV 


Input  Data  Card  N0LIN3  Nonlinear  Transient  Response  Dynamic  Load 

Description:  Defines  nonlinear  transient  forcing  functions  of  the  form 

S(xj(t))A.  Xj(t)  > 0 

0 , X.(t)  < 0 , 

J 

where  x-  is  either  a displacement  (u - ) or  a velocity  (u.). 

3 J 

Format  and  Example: 


1 

NGN  TN^ 

2 

SID 

j 

! GI 

4 

Cl 

! gj 

CJ 

1 « 4><: 

N0LIN3 

4 

1 102 

LL- 

u_ 

5 

1 -3-5  B J 

Field 

SID 

GI 

Cl 

S 

GJ 

CO 

A 


Contents 

Nonlinear  load  set  identification  number  (Integer  > 0) 

Grid  or  scalar  or  extra  point  identification  number  at  which  nonlinear  load 
is  to  be  applied  (Integer  >0) 

Component  number  if  GI  is  a grid  point  (0  < Integer  < 6);  blank  or  zero  if  GI 
is  a scalar  or  extra  point 

Scale  factor  (Real) 

Grid  or  scalar  or  extra  point  identification  number  (Integer  > 0) 

Component  number  if  GJ  is  a grid  point  (0  < Integer  < 6;  V '^^"teger  i 16) ; 
blank  or  zero  or  10  if  GJ  is  a scalar  or  extra  point  (See  Remark  A below) 

Amplification  factor  (Real) 


Remarks:  1 . 


2. 


3. 


4. 


Nonlinear  loads  must  be  selected  in  the  Case  Control  Deck  (N0NLI NEAR-SID)  to  be 
used  by  NASTRAN. 


Nonlinear  loads  may  not  be  referenced  on  a DL0AD  card. 

All  coordinates  referenced  on  N0LIN3  cards  must  be  members  of  the  solution  set. 
This  means  the  u set  for  modal  formulation  and  the  urf  - ue  + ua  set  for  di=ect 
formulation. 


The  permissible  values  for  the  component  number  CJ  are  given  in  the  following 
table: 




Grid  point 

Scalar  or  extra  point 

Displacement  (u.) 

1 Integer  <_  6 

0 or  blank 

Velocity  (u-) 

11  < Integer  < 16 

10 

Note  that  velocity  components  are  represented  by  integers  ten  greater  than  the 
corresponding  displacement  components. 


(Continued) 
2.4-202  (12/31/77) 


BULK  DATA  DECK 


If  x-  is  a velocity 

J 


where  At  is  the  time 
and  at  the  previous 


Ot:  r ocrt  gu AUiV 


N0LIN3  (Cont.) 

(u.),  then  it  is  determined  from  the  relation 
J 


increment  and  u*  t and  u-  . ■.  are  the  displacements  at  time  t 

J 9 U J jt"  l 

time  step  respectively. 


tt 

t- 


i 


t 

t. 


i 


2.4-203  ( 12/31/77} 


fit 


FK, 


D 


NASTRAN  DATA  DECK 


ORIGINAL  FAGS  US 
OF  POOR  QUALITY 


Input  Data  Card  N0LIN4  Nonlinear  Transient  Response  Dynamic  Load 

Description:  Defines  nonlinear  transient  forcing  functions  of  the  form 


-S(-Xj(t))# 


P^t)  = 


where  x-  is  either  a displacement  (u.)  or  a velocity  (u-). 


Format  and  Example: 


Xj(t)  < 0 


x^(t)  > 0 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

N0LIN4 

1 

SID 

GI 

Cl 

S 

I 60 

CJ 



lx. 

N0LIN4 

2 

4 

6 

2.0 

1 101 

E 16.3  8 

Field 


Contents 


SID 

GI 

Cl 

S 

GJ 

CJ 

A _ 


Nonlinear  load  set  identification  number  (Integer  > 0} 

Grid  or  scalar  or  extra  point  identification  number  at  which  nonlinear  load 
is  to  be  applied  (Integer  > 0)  ! 

Component  number  if  GI  is  a grid  point  (0  < Integer  < 6);  blank  or  zero  if  GI 
is  a scalar  or  extra  point 

Scale  factor  (Real) 

Grid  or  scalar  or  extra  point  identification  number  (Integer  > 0) 

Component  number  if  GJ  is  a grid  point  (0  < Integer  < 6;  11  < Integer  5 16); 
blank  or  zero  or  10  if  GJ  is  a scalar  or  extra  point  (See  Remark  4 below) 

Amplification  factor  (Real) 


Remarks : 


1.  Nonlinear  loads  must  be  selected  in  the  Case  Control  Deck  (N0NLINEAR=SID)  to  be 
used  by  NASTRAN. 

2.  Nonlinear  loads  may  not  be  referenced  on  a DL0AD  card. 

3.  All  coordinates  referenced  on  N0LIN4  cards  must  be  members  of  the  solution  set. 
This  means  the  u set  for  modal  formulation  and  the  ud  = ug  + ug  set  for  direct 
formulation. 

4.  The  permissible  values  for  the  component  number  CJ  are  given  in  the  following 
table: 


T.  — 

Grid  point 

Scalar  or  extra  point 

Displacement  (u^) 

1 < Integer  5 6 

0 or  blank 

Velocity  (u.) 

115  Integer  5 16 

10 

Note  that  velocity  components  are  represented  by  integers  ten  greater  than  the 
corresponding  displacement  components. 

(Continued) 

2.4-204  (12/31/77) 


577 


BULK  DATA  DECK 


ORIGINAL  PAGE  rM 

OF.  POOR  QUALITY 


N0LIN4  (Cont.) 

If  x.  is  a velocity  (u-),  then  it  is  determined  from  the  relation 

J O 


where  At  is  the  time  increment  and  u.  . and  ^ , are  the  displacements  at 

J J 5 I 

time  t and  at  the  previous  time  step  respectively. 


2.4-205  (12/31/771 

61t 


NASTRAN  DATA  DECK 

Input  Data  Card  0HIT  Omitted  Coordinates 


ORIGmSAL  FAGS 
OF  POOR  QUALITY 


Description:  Defines  coordinates  (degrees  of  freedom)  that  the  user  desires  to  omit  from 
the  problem  through  matrix  partitioning.  Used  to  reduce  the  number  of  independent  degrees 
of  freedom. 


Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

IU 

ID 

C 

ID 

C 

IL_ 

C 

ID 

c 

0MIT 

16 

2 | 

23 

3516 

I_1 

1 

4 

Field 


Contents 


ID  Grid  or  scalar  point  identification  number  (Integer  > 0) 

C Component  number,  zero  or  blank  for  scalar  points,  any  unique  combination 

of  the  digits  1-6  for  grid  points 


Remarks : l.  Coordinates  specified  on  0MIT  cards  may  not  be  specified  on  0MIT1,  ASET,  ASET1, 

SUP0RT,  SPC  .or  SPC1  cards  nor  may  they  appear  as  dependent  coordinates  in 
multipoint  constraint  relations  (MPC)  or  in  rigid  elements  (RIGD1,  RIGD2,  RIGD3  or 
RIGDR)  or  as  permanent  single-point  constraints  on  GRID  cards. 

2.  As  many  as  24  coordinates  may  be  omitted  by  a single  card. 

3.  ASET  or  0MIT  data  are  not  recommended  for  use  in  heat  transfer  analysis  with 
radiation  effects. 


2.4-206  (09/30/83) 


BULK  DATA  DECK 


Input  Data  Card  0MIT1  Omitted  Coordinates 


0f  QUAiin. 


«** 


r,g 


Description:  Defines  coordinates  (degrees  of  freedom)  that  the  user  desires  to  omit  from  the 
problem  through  matrix  partitioning.  Used  to  reduce  the  number  of  independent  degrees  of  freedom 


Format  and  Example: 


Field  Contents 

C Component  number  (Any  unique  combination  of  the  digits  1-6  (with  no  imbedded 

blanks)  when  point  identification  numbers  are  grid  points;  must  be  null  or 
zero  if  point  identification  numbers  are  scalar  points) 

G,ID1  ,ID2  Grid  or  scalar  point  identification  number  (Integer  > 0;  ID1  < ID2) 


Remarks:  1.  A coordinate  referenced  on  this  card  may  not  appear  as  a dependent  coordinate  in 

multi-point  constraint  relation  (MPC  cardTor  as  a degree  of  freedom  on  a rigid 
element  (CRIGDI,  CRIGD2,  CRIGD3,  CRIGDR),  nor  may  it  be  referenced  on  a SPC,  SPC1 
0MIT,  ASET,  ASET1,  or  SUP0RT  card  or  on  a GRID  card  as  permanent  single-point 
constraints. 

2.  If  the  alternate  form  is  used,  all  of  the  grid  (or  scalar)  points  ID!  thru  ID2 
are  assumed. 

3.  ASET  or  0MIT  data  are  not  recommended  for  use  in  heat  transfer  analysis  with 
radiation  effects. 


2.4-207  (12/31/77) 

&rOy 


NASTRAN  DATA  DECK 


CK:cin:.i 

OF.  POOS 


QUALIFY 


Input  Data  Card  0MITAX  Axi symmetric  Omitted  Coordinate 


Description:  Defines  coordinates  that  the  user  desires  to  omit  from  a model  containing  CC0NEAX, 
CTRAPAX  or  CTRIAAX  elements  through  matrix  partitioning.  Used  to  reduce  the  number  of  independent 
degrees  of  freedom. 


Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

0MITAX 

RID 

HID 

C 

1 RID 

HID 

C 

x 

x 

0MITAX 

2 

6 

3 

i 4 

7 

1 

Field  Contents 


RID  Ring  identification  number  (Integer  > 0) 

HID  Harmonic  identification  number  (Integer  > 0) 

C Component  number  (any  unique  combination  of  the  digits  1-6) 


Remarks : 1.  This  card  is  allowed  if  and  only  if  an  AXIC  card  is  also  present. 

2.  Up  to  12  coordinates  nrny  be  omitted  via  this  card. 

3.  Coordinates  appearing  on  0MITAX  cards  may  not  appear  on  MPCAX,  SUPAX  or  SPCAX 
cards. 

4.  For  a discussion  of  the  conical  shell  problem,  see  Section  5.9  of  the  Theoretical 
Manual . 

5.  For  a discussion  of  the  axisymmetric  solid  problem,  see  Section  5.11  of  the  Theo- 
retical Manual. 


2.4-208  (3/1/76) 


r' 


bulk  data  deck 


ORIGINAL  PASS  gg 
Op  POOR  QUALITY 


Input  Data  Cart  PA|ffi.  Aerodynamic  Pane,  Property 

Description:  Gives  associated  bodies  for  the  panels  in  the  no 


Format  and  Example: 


panels  in  the  Doublet-Lattice  method. 


. 1 2 3 

PAER01  PIP  |b1 

PAER01  1 3 


I B5  B6 


Contents 

Property  identification  number  (referenced  by  CAER01)  (Integer  > 0). 

86  ID  of  associated  body  (Integer^  0 or  blank). 

— mari<5:  1*  The  associated  body  must  be  in  the  <.ama  = a 

y use  oe  in  the  same  aerodynamic  group  (IGID). 

2.  If  there  are  no  bodies,  the  card  is  still  required. 

3.  Tho  B,  numbers  above  must  appear  on  a PAER02  card  to  define  these  bodies  complete,,. 


2.4-209  (12/29/78) 

($Oo{ 


NASTRAN  DATA  DECK 


ORIGINAL  F&RE  S3 
OF  POOR  QUALITY 


Input  Data  Card  PAER02  Aerodynamic  Body  Properties 


Description:  Defines  the  cross-section  properties  of  aerodynamic  bodies. 


Format  and  Example: 


3 4 5 6 7 8 9 TO 


PAER02 

PID 

Orient 

WIDTH 

AR 

LRSB 

LRIB 

LTH1 

LTH2 

ABC 

PAER02 

2 

z 

6.0 

1.0 

22 

91 

100 

abc 

+BC 

THII 

THNI 

THI2 

THN2 

THI  3 

THN3 

etc. 

+bc 

1 

3 

Field  Contents 


PID 

ORIENT 

WIDTH 

AR 

LRSB 

LRIB 

LTH1,  LTH2 
THI i , THNi 


Property  identification  number  (Integer  > 0). 

Orientation  flag  "Z,"  "Y"  or  "ZY."  Type  of  motion  allowed  for  bodies  (BCD). 
Refers  to  the  aerodynamic  coordinate  system  y direction  of  ACSID  (see  AER0  data 
card). 

Reference  half-width  of  body  (Real  >0.). 

Aspect  ratio  (height/width)  (Real  >0.). 

ID  of  an  AEFACT  data  card  containing  a list  of  slender  body  half-widths.  If 
blank,  the  value  of  WIDTH  will  be  used  (Integer  > 0 or  blank). 

ID  of  an  AEFACT  data  card  containing  a list  of  interference  body  half-widths. 

If  blank,  the  value  of  WIDTH  will  be  used  (Integer  > 0 or  blank). 

ID  of  AEFACT  data  cards  for  defining  theta  arrays  for  interference  calculations 
(Integer  > 0 or  blank). 

The  first  and  last  inteference  element  of  a body  to  use  the  e.  array 
(Integer  z 0). 


Remarks:  1.  The  EID  of  all  CAER02  elements  in  any  IGID  group  must  be  ordered,  so  that  their 

corresponding  0RIENT  values  appear  in  the  order  Z,  ZY,  Y. 


2.  The  half-widths  (given  on  AEFACT  data  cards  referenced  in  field  6 and  7)  are 
specified  at  division  points.  The  number  of  entries  on  an  AEFACT  data  card  used 
to  specify  half-widths  must  be  one  greater  than  the  number  of  elements. 

3.  The  half-width  at  the  first  point  (i.e.,  the  nose)  on  a slender  body  is  usually 
0.;  thus  it  is  recoircnended  (but  not  required)  that  the  LRSB  data  is  supplied 
with  a zero  first  entry. 

4.  THIi  and  THNi  are  interference  element  locations  on  a body.  The  first  element 
is  one  for  each  body. 


(Continued) 


2.4-  210  (12/29/78) 


BULK  DATA  DECK 
PAER02  (Cont.) 


ORIGINAL  PASS  B 
OF  POOR  QUALITY 


5.  A body  is  represented  by  a slender  body  surrounded  by  an  interference  body. 
The  slender  body  creates  the  downwash  due  to  the  motion  of  the  body,  while 
the  interference  body  represents  the  effects  upon  panels  and  other  bodies. 
The  cross-section  is  elliptical. 


Slender  Body 
(six  elements  shown) 


€ 


Interference  Body 
(three  elements  shown) 


a 


V Divisi 


on  Points 


End  View 

(looking  forward) 


z 


Theta  array,  receiving 
points  for  interference 
body  elements 


2.4-  211  (12/29/78) 


nastran  data  deck 


ORIGINAL  PAGE  IS 
OF  POOR  QUALITY 


Input  Data  Card  PAER03  Aerodynamic  Mach  Box  Surface  Properties 

Description:  Defines  the  number  of  Mach  boxes  in  the  flow  direction  and  the  location  of  cranks  and 
control  surfaces  of  a Mach  box  lifting  surface. 


Format  and  Example: 


1 2 3 4 5 6 7 8 9 10 


■’AER03 

PID 

NB0X 

NCTRL 

X5 

Y5 

X6 

Y6 

ABC 

5AER03 

2001 

15 

2 

0. 

65. 

abc 

fBC 

X7 

Y7 

X8 

Y8 

X9 

Y9 

X10 

Y10 

DEF 

i-bc 

78. 

65. 

108. 

65. 

82. 

97.5 

112. 

97.5 

def 

i-EF 

Xll 

Yll 

XI 2 

Y12 

<-ef 

86. 

130. 

116. 

130. 

Field  Contents 

PID  Property  identification  number  (Integer  > 0). 

NB0X  The  number  of  Mach  boxes  in  flow  direction  (0  < Integer  < 50). 

NCTRL  Number  of  control  surfaces  (Integer  0,  1,  or  2). 

X5_Y"I2  Location  of  points  5 through  12,  which  are  in  the  element  coordinate  system,  to 

define  the  cranks  and  control  surface  geometry  (Real). 


Remarks : 1.  The  geometry  is  shown  in  a figure  on  the  CAER03  Bulk  Data  card  description. 

2.  If  Y5  <0.0,  there  is  no  leading  edge  crank.  Also,  if  Y6  < 0.0,  there  is  no  trailing 
edge  crank. 

3.  If  NCTRL  = 0,  no  continuation  cards  are  needed.  If  NCTRL  = 1 or  2,  then  NCTRL 
continuation  cards  are  needed. 

4.  The  relations  Y7  > Y8,  Y9  > Y10,  and  Yll  > Y12  must  hold. 
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Input  Data  Card  PAER04  Aerodynamic  Supersonic  Strip  Properties 

PggP.r.1ptlQfi:  Gives  properties  of  each  strip  element  for  the  strip  theory. 


Format  and  Example: 


4 5 6 7 8 9 


PAER04 

PID 

CLA 

LCLA 

CIRC 

LCIRC 

D0C1 

CA0C1 

3AP0C1 

1 u 
ABC 

PAER04 

6001 

1 

501 

0 

0 

0.0 

0.0 

3.0 

abc 

+BC 

D0C2 

CA0C2 

GAP0C2 

D0C3 

CA0C3 

GAP0C3 

etc.  . . 

+bc 

0.50 

0.25 

0.02 

0.53 

0.24 

0.0 

Contents 


PID 

CLA 


LCLA 

CIRC 

LCIRC 

D0Ci 

CA0Ci 

GAP0Ci 


Property  identification  number  (Integer  > 0). 

Parameter  to  select  Prandtl-Glauert  correction  (Integer  -1,  0,  1,  or  blank). 

-1  - compressibility  correction  made  to  lift  curve  slope  data  for  a 
reference  Mach  number. 

0 or  blank  - no  correction  and  no  list  needed. 

+1  - no  correction  and  lift  curve  slope  provided  by  a list  as  a function 
of  strip  location  and  Mach  number. 


ID  number  of  AEFACT  data  card  which  lists  the  lift  curve  slope  on  all  strips  for 
(see  RemarkU7(b)  belo^^  data  C3rd  ^nteger  = ® C*-A  = 0,  > 0 if  CLA  / 0) 

Parameter  to  select  Theodorsen's  function,  C(k),  or  the  number  of  exponential 
t0  aPProximate  C(k)  (Integer  0,  1,  2,  3,  or  blank.  Must  be 

zero  it  LLfl  f UJ. 

0 or  blank  Theodorsen  function. 

1,2,3  - approximate  function  with  bQ,  bj,  B-|,  ...  bn>  6n)  n = 1,2,3. 

™ SfKJiKSI  datH  WMch  khe  b’  6 va1ues  for  ^ch  Mach  number 

on  the  MKAER01  data  card  (Integer  = 0 if  CIRC  = 0,  > 0 if  CIRC  / 0)  (see 

Remarks  7(c),  7(d),  and  7(e)  below;  variable  b’s  and  B's  for  each  m). 

d/c_=  distance  of  control  surface  hinge  aft  of  quarter-chord  divided  by  the 
strip  chord  (Real  > 0.0). 


ca/c  n control  surface  chord  divided  by  the  strip  chord  (Real  > 0.0). 
g/c  = control  surface  gap  divided  by  the  strip  chord  (Real  > 0.0). 


■Remarks:  ^rd  is  required  for  strip  theory  with  three  entries  (D0Ci,  CA0Ci,  GAP0Ci) 

pc  I v I p • 

^ ^LA  " curve  slope  data  at  one  Mach  number  are  needed  on  the  AEFACT 

data  card. 

3.  If  CA0C i = 0.0,  there  is  no  control  surface. 

4.  If  GAP0Ci  = 0.0,  there  is  slot  flow. 

5.  If  GAP0Ci  < 0.01,  then  0.01  is  used. 

(Continued) 
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PAER04  (Cont. ) 


6.  Imbedded  blank  fields  are  not  allowed. 


7. 


Iue  table  lists  the  lift  curve  slope  or  lag  function  selection  and 

the  AEFACT  data  card  formats  used  for  strip  theory. 


Theodorsen 

Parameter  Combinations 

Card  Format 
Index 

Function 

Data  Type  Input 

CLA 

LCLA 

CIRC 

LCIRC 

Numuer  ot 
Words 

Exact 

Lift  Curve  Slope  c0  =2ir 
ai 

0 

0 

0 

0 

No  AEFACT  card 

required 

ca  input,  uses 
ai 

-1 

ID 

0 

0 

(NSTRIP+1 ) 

(a) 

Prandtl-Glauert  Corr. 

cA  input,  for  all  m's 
ai 

1 

ID 

0 

0 

(NSTRIP+1 )*NMACH 

(b) 

on  MKAER0  card 

Approximate 

Coefficients  - 

0 

0 

1 

ID 

4*NMACH 

(c) 

fa0 i *bl i * Bli>  etc- 

0 

0 

ID 

6*NMACH 

(d) 

l 

0 

D 

10  . 

8*NMACH 

(e) 

“l2  “22 


Card  Format 

(a)  AEFACT,  ID,  m, , c£  , c.  , ....  c« 

“1  “2  Wp 

(b)  AEFACT,  ID,  SI,,  c,  , c,  , „ c , c 

“11  “21  “NSTRIP1  ~ * 

etc.,  for  all  m on  MKAER0i  data  card. 

(c)  AEFACT,  ID,  mr  bQ1,  b^,  0^,  m2,  bQ2,  b12,  B12,  m3,  etc. 

(d)  AEFACT,  ID,  mv  bQr  b^,  &,,,  b2],  m2,  etc. 

(e)  AEFACT,  ID,  m,,  bQ1,  b^,  b^,  0^,  , f^,  m2,  etc. 


NSTRIP2 
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Input  Data  Card  PAER05  Aerodynamic  Strip  Element  Properties 

Description;  Gives  properties  of  each  strip  element  for  Piston  Theory. 
Format  and  Example; 

1 2 3 4 5 6 7 8 


10 


PAER05 

PID 

NALPHA 

LALPHA 

NXIS 

LXIS 

NTAUS 

LTAUS 

>=< 

ABC 

PAER05 

7001 

1 

702 

1 

701 

1 

700 

abc 

+BC 

CA0C1 

CA0C2 

CA0C3 

CA0C4 

CA0C5 

etc.  . . 

• • • • 

, , , , 

+bc 

o.o 

0.0 

5.25 

3.99375 

0.0 

Field  Contents 

PID  Property  identification  number  (Integer  > 0). 

NALPHA  Number  of  angles  of  attack  (a)  input  per  Mach  number  (m,  of  MKAER0i  data  card) 

(Integer  > 0)  (see  Remark  3 below). 

LALPHA  ID  number  of  the  required  AEFACT  data  card  which  lists  the  a's  (Integer  > 0). 

NXIS  Number  of  dimensionless  chordwise  coordinates  (?)  used  to  define  the  geometry 

of  the  strips  (Integer  > 0 or  blank)  (see  Remark  4 below). 

LXIS  ID  number  of  the  AEFACT  data  card  which  lists  the  S‘s  (Integer  = 0 if  Ca  = 0,  NTHICK  > 

0,  Integer  > 0 if  Ca  > 0,  NTHICK  = 0)  where  Ca  is  control  surface  chord  length. 

NTAUS  Number  of  thickness  ratios  (t)  used  to  define  the  geometry  of  the  strips 

(Integer  > 0 or  blank). 

LTAUS  ID  number  of  the  AEFACT  data  card  which  l^sts  the  t's  (Integer  = 0 or  blank  if 

NTAUS  = 0,  Integer  > 0 if  NTAUS  >0). 

CA0Ci  Ratio  of  chord  of  control  surface  to  chord  of  strip  (Ca/c)  for  each  strip 

(Real  > o). 


Remarks:  1.  A PAER05  card  is  used  for  piston  theory  strip  property  definition  and  is  referenced 

in  the  PID  column  of  a CAER05  card. 

2.  The  continuation  card  is  required.  The  number  of  entries  must  equal  the  number 
of  strips  (from  CAER05).  Imbedded  blank  fields  are  forbidden,  so  use  0.0  if 
there  is  no  control  surface. 

3.  The  following  table  lists  the  formats  of  the  AEFACT  data  cards  for  angle  of  attack 
distribution. 


TYPE  OF  DATA 

NALPHA 

LALPHA 

FORMAT 

Same  a for  all  strips 
Variable  a 

1 

NSTRIP 

(a) 

(b) 

i ,■ 
\ ( 
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Format 

Number 
of  Words 

(a) 

2*NMACH 

AEFACT,  ID,  rrij, 

(b) 

(1+NSTRIP) 

AEFACT,  ID,  mr 
(repeat  for  all 

*NMACH 

ct-j ) nig ) ctg » • • • 

“IT  “21’  “NSTRIP, 1’  ••• 

m's) 


4.  The  following  table  lists  the  formats  of  the  AEFACT  data  cards  for  thickness 
and  other  list  data. 


TYPE  OF  INPUT  DATA 

CA0C1 

NTHICK 

FORMAT 

NXIS 

LXIS 

FORMAT 

NTAUS 

LTAUS 

FORMAT 

Integrals  are  input 

Same  for  all  strips, 
no  control  surfaces 

0. 

(c) 

0 

0 

0 

0 

Same  for  all  strips 
with  control  surfaces 

+0. 

(d) 

1 

(e) 

0 

0 

Separate  hinge  for 
each  strip  with 
control  surfaces 

=1=0. 

(d) 

NSTRIP 

(f) 

0 

0 

Thickness  data  are 
input 

Same  for  all  strips, 
no  cjntrol  surfaces 

0. 

0 

1 

(9) 

1 

(h) 

Same  for  all  strips 
with  control  surfaces 

40. 

0 

1 

(g) 

1 

(h) 

Separate  data  for 
each  strip  with 
control  surfaces 

4o. 

0 

NSTRIP 

(i) 

NSTRIP 

(j) 

Number 
Format  of  Words 


(c) 

6 

AEFACT, 

ID, 

V I2*  *3*  I4’  I5’  I6 

(d) 

12 

AEFACT, 

ID, 

(e) 

1 

AEFACT, 

ID, 

(f) 

NSTRIP 

AEFACT, 

ID, 

C|"'  {“ Sbhup 

(g) 

2 

AEFACT, 

ID, 

?m’  ?h 

(h) 

3 

AEFACT, 

ID, 

Tm>  Th>  Tt 

(Continued) 
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Number 
Format  of  Words 


(0 

2*NSTRIP 

AEFACT,  ID,  E -,,  Ehl»  ....  Eh 

"nstrip 

(J) 

3*NSTRIP 

AEFACT,  ID,  r r xhl,  Ttl,  ....  Tt 

'“NSTRIP 

Note: 

If  there  is 

no  hinge,  you  may  put  £.=  t.  = 0. 

n n 

Dimensions  of  symmetrical  airfoil,  internal  integral  calculation: 


OEK3SNM-  J® 
OF  POOR  QUALITY 


r 


gr  (slope) 


Hinge  Line 


m 

at- 


: i 


NASTRAN  DATA  DECK  ORIGINAL  PASS  US 
OF  POOR  QUALITY 

Input  Data  Card  PARAM  Parameter 


Description:  Specifies  values  for  parameters  used  in  DMAP  sequences  (including  rigid  formats). 


/ 


* 


N Parameter  name  (one  to  eight  alphanumeric  characters,  the  first  of  which  is 

alphabetic) 

VI,  V2  Parameter  value  based  on  parameter  type  as  follows: 


Type 

VI 

V2 

Integer 

Real,  single-precision 
BCD 

Real,  double-precision 
Complex,  single-precision 
Complex,  double-precision 

Integer 

Real 

BCD 

Doubl e-precision 
Real 

Doubl e-precision 

Blank 

Blank 

Blank 

Blank 

Real 

Double-precision 

Remarks:  1.  Only  parameters  for  which  assigned  values  are  allowed  may  be  given  values  via  the 

PARAM  card.  Section  5 describes  parameters  as  used  in  DMAP. 

2.  The  following  is  a list  of  the  parameters: 

a.  GRDPNT  - optional  in  all  DISPLACEMENT  and  AER0  rigid  formats.  A positive  integer 
value  of  this  parameter  will  cause  the  Grid  Point  Weight  Generator  to  be  executed. 
The  value  of  the  integer  indicates  the  grid  point  to  be  used  as  a reference 
point.  If  the  integer  is  zero  (blank  is  not  equivalent)  or  is  not  a defined 
grid  point,  the  reference  point  is  taken  as  the  origin  of  the  basic  coordinate 
system.  All  fluid  related  masses  are  ignored.  Additional  details  for  the  Grid 
Point  Weight  Generator  are  given  in  Section  5.5  of  the  Theoretical  Manual.  The 
following  weight  and  balance  information  is  automatically  printed  following  the 
execution  of  the  Grid  Point  Weight  Generator. 

(1)  Reference  point. 

(2)  Rigid  body  mass  matrix  [M0]  relative 'to  the  reference  point  in  the  basic 
coordinate  system. 

(3)  Transformation  matrix  [S]  from  basic  coordinate  system  to  principal  mass 
axes. 

(4)  Principal  masses  (mass)  and  associated  centers  of  gravity  (X-C.G. ,Y-C.G. , 
Z-C.G. ) . 

(5)  Inertia  matrix  I(S)  about  the  center  of  gravity  relative  to  the  principal 
mass  axes. 

(6)  Inertia  matrix  I(Q)  about  the  center  of  gravity  relative  to  the  principal 
inertia  axes. 

(7)  Transformation  matrix  [Q]  between  S-axes  and  Q-axes. 

(Continued) 
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b. 


PARAH  (Cont.) 

UTHAS|  - optional  in  all  DISPLACEMENT  and  AER0  rigid  formats.  The  terms  of  the 
structural  mass  matrix  are  multiplied  by  the  real  value  of  this  parameter  when 
they  are  generated  in  EMA.  Not  recommended  for  use  in  hydroelastic  problems 


c.  IRES 


d. 


e. 


h. 


t — 2 4°P57anriVin  and  H?AT  statl'cs  Problems  (riqid  formats 

?.  * Positive  integer  value  of  tin's  parameter  will  cause  the 

printing  of  the  residual  vectors  following  each  execution  of  SSG3. 

- required  in  all  modal  formulations  of  DISPLACEMENT  and  AER0 
S fP  h MS  (n9ld  f0r,?ats  2°*  11  and  12>  «"!«»«  LWDES  is  used  The  real 
anHUHPnrn  *heSe  parai?e*f!fs  |lve  the  cyclic  frequency  range  (LFREQ  is  lower  limit 
and  HFREQ  is  upper  limit)  of  the  modes  to  be  used  in  the  modal  formulation. 

LM0DES  - required  in  all  modal  formulations  of  DISPLACEMENT  and  AER0  dunamlrc 
problems  (rigid  formats  10,  11  and  12)  unless  LFREQ  and  HRFEQ  are  used  The 

mSdaffom^aet?on  ParamSter  the  r'tmber'  °f  1owest  modes  t0  fae  used  in  «« 

dI?&  fo™ulatl'?n  °f  a"  DISPLACEMENT  dynamics  problems 
(rigid  formats  7,  8 and  9).  The  real  value  of  this  parameter  is  used  as  a 

nrnhi™  s^uct^ral.damPin9  coefficient  in  the  direct  formulation  of  dynamics 

usad  aa  P™0^  frequencies  for  uniform  structural  damping  and? 
st™ctural  ^P1"!’  respectively  (See  Section  9.3.3  of  the  Theoretical 
Manual).  The  parameter  W3  should  not  be  used  for  hydroelastic  problems. 

^HAtLncr^!°na1  in  th?  '?°dal  formuTation  of  frequency  response  (rigid  format  11) 
and  transient  response  (rigid  format  12)  problems.  A positive  integer  value  of 

aH-nnP^Ithnwer  £a+Ses  the  D^nan,1*c  Data  Recovery  module  to  use  the  mode  acceler- 
ation method.  Not  recommended  for  use  in  hydroelastic  problems. 

- optional  in  all  DISPLACEMENT  and  AER0  rigid  formats.  A positive  integer 
thin  i f *51S  paramat<rr  Wl11  cause  the  generation  of  coupled  mass  matrices  rather 

that  ]nr?nlnihaLl!iatriS®Lf0r  — ■ i?r  elements’  rod  elements,  and  plate  elements 
that  include  bending  stiffness.  This  option  applies  to  both  structural  and 

TRIAirUTRTfl?  raTURFf0rc*he  fol1ow]n9  elements:  BAR,  C0NR0D,  QUAD!,  QUAD2?  R0D, 

If  „^JRZA2,*IUBE-J..Since  structural  mass  is  not  defined  for  the  following  list 
? the  option  applies  only  to  the  nonstructural  mass:  QDPLT,  TRBSC, 

iKPLT.  A negative  value  causes  the  generation  of  lumped  mass  matrices  (translation* 
components  only)  for  all  the  above  elements.  (This  is  the  default)  A zero  value 
activates  the  following  parameters  described  under  j.  zero  value 


on jy  n C0UPMASS-O.  A positive  value  will  cause  the  generation  of  couDled  mass 
matrices  for  all  elements  of  that  particular  type  as  shown  by  the  following  table 


Parameter 

CP  BAR 

CPR0D 

CPQUAD1 

CPQUAD2 

CPTRIA1 

CPTRIA2 

CPTUBE 

CPQDPLT 

CPTRPLT 

CPTRBSC 


Element  Types 
BAR 

R0D,  CONR0D 
QUAD! 

QUAD2 
TRIA1 
TRIA2 
TUBE 
QDPLT 
TRPLT 
TRBSC 


A^n^at’ve  va1ue  (the  default)  for  these  parameters  will  cause  the  generation 
of  the  lumped  mass  matrices  (translational  components  only)  for  these  element 
types « 
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PARAM  (Cont.) 

k.  MAX IT  - optional  in  nonlinear  static  HEAT  transfer  analysis  {rigid  format  3) 

The  integer  value  of  this  parameter  limits  the  maximum  number  of  iterations." 

The  default  value  is  4 iterations. 

l.  EPSHT  - optional  in  nonlinear  static  HEAT  transfer  analysis  (rigid  format  3). 

The  real  value  of  this  parameter  is  used  to  test  the  convergence  of  the  nonlinear 
heat  transfer  solution  (see  Section  8.4.1  of  the  Theoretical  Manual).  The 
default  value  is  .001. 

R1*  TABS  - optional  in  nonlinear  static  (rigid  format  3)  and  transient  (rigid  format 
9)  HEAT  transfer  analysis.  The  real  value  of  this  parameter  is  the  absolute 
reference  temperature.  The  default  value  is  0.0. 

n.  SIGMA  - optional  in  nonlinear  static  (rigid  format  3)  and  transient  (rigid  format 
9)  HEAT  transfer  analysis.  The  real  value  of  this  parameter  is  the  Stefan- 
Boltzman  constant.  The  default  value  is  0.0* 

o.  BETA  - optional  in  transient  HEAT  transfer  analysis  (rigid  format  9).  The  res! 
value  of  this  parameter  is  used  as  a factor  in  the  integration  algorithm 

(see  Section  8.4.2  of  the  Theoretical  Manual).  The  default  value  is  0.55. 

p.  RADLIN  - optional  in  transient  HEAT  transfer  analysis  (rigid  format  9).  A 
positive  integer  value  of  this  parameter  causes  some  of  the  radiation  effects 
to  be  linearized  (see  Equation  2,  Section  8.4.2  of  the  Theoretical  Manual). 

The  default  value  is  -1. 

q.  BETAD  - optional  in  static  analysis  with  differential  stiffness  (rigid  format  4). 
The  integer  value  of  this  parameter  is  the  number  of  iterations  allowed  for 
computing  the  load  correction  in  the  inner  (load)  loop  before  shifting  to  the 
outer  (stiffness)  loop  which  adjusts  the  differential  stiffness.  The  default 
value  is  4 iterations. 

r.  NT.  - optional  in  static  analysis  with  differential  stiffness  (rigid  format  4). 

The  integer  value  of  this  parameter  limits  the  cumulative  number  of  iterations 
in  both  loops.  The  default  value  is  10  iterations. 


s.  EPS  10  - optional  in  static  analysis  with  differential  stiffness  (riqid  format  4). 
The  real  value  of  this  parameter  is  used  to  test  the  convergence  of  iterated 
differential  stiffness.  The  default  value  is  10“s. 

t.  CTYPE  - required  in  cyclic  symmetry  analysis  (rigid  formats  14  and  15).  The 
BCD  value  of  this  parameter  defines  the  type  of  cyclic  symmetry  as  follows: 

(1)  R0T  - rotational  symmetry 

(2)  DRL  - dihedral  symmetry,  using  right  and  left  halves 

(3)  DSA  - dihedral  symmetry,  using  symmetric  and  antisymmetric 
components. 

u.  NSEGS  - required  in  cyclic  symmetry  analysis  (rigid  formats  14  and  15).  The 
integer  value  of  this  parameter  is  the  number  of  identical  segments  in  the 
structural  model. 

v.  NL0AD  - optional  in  static  analysis  with  cyclic  symmetry  (rigid  format  14). 

The  integer  value  of  this  parameter  is  the  number  of  static  loadinq  conditions. 
The  default  value  is  1. 

w.  CYC 10  - optional  in  static  analysis  with  cyclic  symmetry  (rigid  format  14). 

The  integer  value  of  this  parameter  specifies  the  form  of  the  input  and  output 
data.  A value  of  +1  is  used  to  specify  physical  segment  representation,  and 

a value  of  -1  for  cyclic  transform  representation.  The  default  value  is  +1. 

x.  CYCSEQ  - optional  in  cyclic  symmetry  analysis  (rigid  formats  14  and  15).  The 
integer  value  of  this  parameter  specifies  the  procedure  for  sequencing  the 
equations  in  the  solution  set.  A value  of  +1  specifies  that  all  cosine  terms 
should  be  sequenced  before  all  sine  terms,  and  a value  of  -1  for  alternating 
the  cosine  and  sine  terms.  The  default  value  is  -1. 

(Continued) 
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BULK  DATA  DECK 
PARAM  (Cant.) 


ORlGimi:  PAO*  pa 
0F  POOR  quality 


y.  KM^X  - optional  in  static  analysis  with  cyclic  symmetry  (rigid  format  14).  The 
integer  value  of  this  parameter  specifies  the  maximum  value  of  the  harmonic 

fSr  NSEGShodd6  3Ult  ValUS  “ ALL  Wh1ch  is  NSEGS/2  for  NSEGS  even  and  («SEGS-l)/2 

z.  KINDEX  - required  in  normal  modes  with  cyclic  symmetry  (rigid  format  15)  The 
integer  value  of  this  parameter  specifies  a single  value  of  the  harmonic  index. 

M&JE  - optional  in  AER0  rigid  formats.  A positive  integer  of  this  parameter 
indicates  user  supplied  downwash  matrices  due  to  extra  points  are  to  be  read 
from  tape  via  the  INPUTT2  module  in  the  rigid  format.  The  default  value  is  -1. 

PI,  P2,  and  P3  - required  in  AER0  rigid  formats  when  using  N0DJE  parameter.  See 
section  b.5  for  tape  operation  parameters  required  by  INPUTT2  module  The 
defaults  for  PI,  P2,  and  P3  are  0,11,  and  XXXXXXXX,  respectively. 

ac.  “ optional  in  modal  flutter  analysis  (rigid  format  10).  Velocities  are 

Sees ^yThSedSirJaluefishi?0Parameter  t0  C°nVert  ^ °r  t0  COmpute  f1utter 


aa. 


ab. 


ad. 


ae. 


af. 


ML:  optional  in  modal  flutter  analysis  (rigid  format  10).  The  BCD  value,  N0, 
W],11  suppress  the  automatic  printing  of  the  flutter  summary  for 
the  K method.  The  default  value  is  YES. 

ISTARI  - optional  in  direct  and  modal  transient  response  (rigid  formats  9 and 

!ti;fiJnPm^nHe+VauUe  of^1s  parameter  will  cause  the  second  (or  alternate) 
be  used  (see  Section  11.3  of  the  Theoretical  Manual).  The 
alternate  starting  method  is  recommended  when  initial  accelerations  are  signifi- 
cant and  when  the  mass  matrix  is  non-singular.  The  default  value  is  -1  and  will 
cause  the  first  starting  method  to  be  used. 

^DAMP  - optional  in  AER0_rigid  formats.  An  integer  value  of  +1  causes  modal 
ThePdefaultIT'ist0ltie  PUt  int°  ttlS  complex  st1ffness  matrix  for  structural  damping. 


ag.  GUSTAER0  - optional  in  AER0  rigid  formats.  An  integer  value  of  +1  causes  oust 
loads  to  be  computed.  The  default  is  -1.  9 


ah. 


ai. 


aj. 


ak. 


I£TM  - optional  in  aeroelastic  response  (rigid  format  11).  The  value  of  this 
parameter  selects  the  method  for  the  integration  of  the  Inverse  Fourier  Transform. 
Ina  Jn  !f7alue  0 opacifies  a rectangular  fit;  1 specifies  a trapezoidal  fit; 
H»n32-Sp|cl  |16S  a ciJblc  spline  fit  to  obtain  solutions  versus  time  for  which  aero- 
dynamic forces  are  functions  of  frequency.  The  default  value  is  0. 

&°P^Vn  ™ r!giu  formats-  The  real  value  of  this  parameter  selects 
is60C0°SeSt  MaCh  numbers  t0  be  used  t0  comPlrte  aerodynamic  matrices.  The  default 


3.  - required  in  aeroelastic  response  (rigid  format  11). 
parameter  defines  the  dynamic  pressure. 


The  real  value  of  this 


al. 


0PT  -optional  instatic  and  normal  modes  analyses  (rigid  formats  1,  2,  3,  14, 
ana  15). _ A positive  integer  value  of  this  parameter  causes  both  equilibrium 
and  multipoint  constraint  forces  to  be  calculated  for  the  Case  Control  output 
request,  MPCF0RCE.  A negative  integer  value  of  this  parameter  causes  only  the 
equilibrium  force  balance  to  be  calculated  for  the  output  request.  The  default 
value  is  0 which  causes  only  the  multipoint  constraint  forces  to  be  calculated 
for  the  output  request. 

~ optional  in  static  and  normal  modes  analyses  (rigid  formats  1,  2,  3,  14, 
and  15).  A Positive  integer  value  of  this  parameter  selects  the  grid  point  about 
which  equilibrium  will  be  checked  for  the  Case  Control  output  request,  MPCF0RCE. 
If  the  integer  value  is  zero,  the  basic  origin  is  used.  Default  is  -1. 

(Continued) 
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NASTRAN  DATA  DECK 
PARAM  (Cont.) 


IQ 

*V.:' 

,ns 


am.  STRESS  - optional  in  static  analysis  (rigid  format  1).  This  parameter  controls 
the  transformation  of  element  stresses  to  the  material  coordinate  system  (only 
for  TRIA1,  TRIA2,  QUAD!  and  QUAD2  elements).  If  it  is  a positive  integers  the 
stresses  for  these  elements  are  transformed  to  the  material  coordinate  system. 

If  it  is  zero,  stresses  at  the  connected  grid  points  are  also  computed  in  addi- 
tion to  the  element  stresses  in  the  material  coordinate  system.  A negative  inte- 
ger value  results  in  no  transformation  of  the  stresses.  The  default  value  is  -1. 

an.  STRAIN  - optional  in  static  analysis  (rigid  format  1).  This  parameter  controls 
the  transformation  of  element  strains/curvatures  to  the  material  coordinate 
system  (only  for  TRIA1 , TRIA2,  QUAD!  and  QUAD2  elements).  If  it  is  a positive 
integer,  the  strains/curvatures  for  these  elements  are  transformed  to  the  material 
coordinate  system.  If  it  is  zero,  strains/curvatures  at  the  connected  grid  points 
are  also  computed  in  addition  to  the  element  strains/curvatures  in  the  material 
coordinate  system,  A negative  integer  value  results  in  no  transformation  of  the 
strains/curvatures.  The  default  value  is  -1. 

ao.  NINTPTS  - optional  in  static  analysis  (rigid  format  1).  A positive  integer  value 
of  this  parameter  specifies  the  number  of  closest  independent  points  to  be  used 
in  the  interpolation  for  computing  stresses  or  strains/curvatures  at  grid  points 
(only  for  TRIA1,  TRIA2,  QUAD1  and  QUAD2  elements).  A negative  integer  value  or 

0 specifies  that  all  independent  points  are  to  be  used  in  the  interpolation.  The 
default  value  is  0. 


2.4-222  (12/29/78) 


II,  12,  112 
J 

NSM 
Kl,  K2 


Contents 

Property  identification  number  (Integer  > 0) 
Material  identification  number  (Integer  > 0) 
Area  of  bar  cross-section  (Real) 

Area  moments  of  inertia  (Real,  a I^2) 

Torsional  constant  (Real) 

Nonstructural  mass  per  unit  length  (Real) 
Area  factor  for  shear  (Real ) 


Ci , Di , Ei,  Fi  Stress  recovery  coefficients  (Real) 

Remarks r 1.  For  structural  problems,  PBAR  cards  may  only  reference  MAT!  material  cards. 

2.  See  Section  1.3.2  for  a discussion  of  bar  element  geometry. 

3.  For  heat  transfer  problems,  PBAR  cards  may  only  reference  MAT4  or  MAT5 
material  cards. 

4.  The  quantities,  Kl  and  K2,  are  expressed  as  the  relative  amounts  (0.0  to  1.0)  of  the 
total  cross-sectional  area  contributing  to  the  transverse  shear  stiffnesses  (KAG) 

in  the  direction  of  the  two  principal  axes.  These  quantities  are  ignored  if  112  is 
non-zero. 


2.4-223  (12/31/7?) 
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NASTRAN  DATA  DECK 


GRlGiNAL  PA££  r'M 
OF  POOR  QUALITY 


Input  Data  Card  PC0NEAX  Conical  Shell  Element  Property 

Description.  Defines  the  properties  of  a conical  shell  element  described  on  a CC0NEAX  card 
Format  and  Example: 


O 

* 5 o 7 8 9 10 

PC0NEAX 

ID 

MIDI 

T1 

MID2 

I 

MID3 

T2 

NSM 

+Abc 

PC0NEAX 

2 

5 

1.0 

6 

16.3 

8 

2.1 

0.5 

+i 

+abc 

Z1 

Z2 

PHI! 

PHI2 

PHI3 

PHI4 

PHI5 

PHI6 

+def 

+1 

0.001 

-0.002 

23.6 

42.9 

+2 

+def 

PHI7 

PHI8 

PHI9 

PHI10 

PHin 

PHI12 

PH  113 

PHI14 

+2 

Field 

ID 

MIDi 

T1,T2 

I 

NSM 

21,  Z2 
PHIi 

Remarks : 
1 . 
2. 

3. 

4. 

5. 

6. 

7. 


Contents 

Property  identification  number  (Unique  Integer  > 0) 

(^Integer  ^tifl'cation  number  for  membrane,  bending,  and  transverse  shear 

Membrane  thickness  and  transverse  shear  thickness  (Real  > 0.0  if  MIDi  f 0) 
Moment  of  Inertia  per  unit  width  (Real) 

Nonstructural  mass  per  unit  area  (Real) 

Fiber  distances  for  stress  recovery  (Real) 

Azimuthal  coordinates  (in  degrees)  for  stress  recovery  (Real) 


This  card  is  allowed  if  and  only  if  a AXIC  card  is  also  present. 

PC0NEAX  cards  may  only  reference  MAT!  material  cards. 

If  either  MIDI  = 0 or  blank  or  T1  = 0.0  or  blank,  then  both  must  be  zero  or  blank. 

If  either  MID2  = 0 or  blank  or  I = 0.0  or  blank,  then  both  must  be  zero  or  blank. 

If  either  MID3  = 0 or  blank  or  T2  = 0.0  or  blank,  then  both  must  be  zero  or  blank. 

will  be  detetedairSl1tffiPtl5aU)  continuatio^cards^ appear?  Specified*  An  error 
Manual f*SCUSS^°n  °f  the  COniCa1  She11  problem’  see  Section  5.9  of  the  Theoretical 
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of  poor 


Input  Data  Card  PDAMP  Scalar  Damper  Property 

Description:  Used  to  define  the  damping  value  of  a scalar  damper  element  which  is  defined  by 
means  of  the  CDAMP1  or  CDAMP3  cards. 


Format  and  Example: 


1 

"T 

~’~5' 

7 

10 

PDAMP 

PID 

B 

PID 

B 

PID 

B 

PID 

B 

PDAMP 

14 

-2.3 

2 

6.1 

Field  Contents 

PID  Property  identification  number  (Integer  > 0) 

B Value  of  scalar  damper  (Real) 


Remarks : 1.  This  card  defines  a damper  value.  The  user  is  cautioned  to  be  careful  when  using 

negative  damper  values.  Damper  values  are  defined  directly  on  the  CDAMP2  and  CDAMP4 
cards.  A structural  viscous  damper,  CVISC,  may  also  be  used  for  geometric  grid 
points. 

2.  Up  to  four  damper  properties  may  be  defined  on  a single  card. 

3.  For  a discussion  of  scalar  elements,  see  Section  5.6  of  the  Theoretical  Manual. 


2.4-225  (3/1/70) 


NASTRAN  DATA  DEC0R1G2NAL  PAGE  19 
OF  POOR  QUALITY. 

Input  Data  Card  PDUMi  Dummy  Element  Property 

— °'ffneS  thS  pn,pert1es  »f  * tom  element  [1  < i < g).  Referenced  by  the  C0UB1  cart 


Format  and  Example: 


PDUMi 

PID 

MID 

A1 

A2 

D 

/ 

8 

-etc.- 

9 

10 

PDUM3 

108 

2 

2.4 

9.6 

1.E4 

15. 

3.5 

ABC 

+bc 

-etc.- 

AN 

+BC 

5 

2 

Field 

PID 

MID 

A1...AN 


Contents 

Property  identification  number  (Integer  > 0) 
Material  identification  number  (Integer  > 0) 
Additional  entries  (Real  or  Integer) 


Remarks : 


The  additional  entries  are  defined  in  the  user  written  element  routines. 


2.4-226  (6/1/72) 
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ORIGINAL  PAGE  1% 
OF.  POOR  QUALITY 


:1 

h 


Input  Data  Card  PELAS  Scalar  Elastic  Property 


DescrigtriorK  Used  to  define  the  stiffness,  damping  coefficient,  and  stress  coefficient  of  a 
scalar  elastic  element  (spring)  by  means  of  the  CELAS1  or  CELAS3  card. 


Format  and  Example: 


PELAS 

PID 

K 

GE 

S 

PID 

K 

GE 

7 

S 

1 u 

PELAS 

7 

4.29 

0.06 

7.92 

27 

2.17 

0.0032 

Fie1  d Contents 

PID  Property  identification  number  (Integer  > 0) 

K Elastic  property  value  (Real) 

GE  Damping  coefficient,  gg  (Real) 

S Stress  coefficient  (Real) 

Remarks : 1.  The  user  is  cautioned  to  be  careful  using  negative  spring  values.  (Values  are 

defined  directly  on  some  of  the  CELASi  card  types.) 

2.  One  or  two  elastic  spring  properties  may  be  defined  on  a single  card. 

3.  For  a discussion  of  scalar  elements,  see  Section  5.6  of  the  Theoretical  Manual. 


/ 

K* 
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Input  Data  Card  PELBgW  - Curved  Beam  or  Elbow  Property 


PescriRtion ; Defines  the  properties  of  a curved  beam  or  elbow  element  which  is  used  to  create 
curved  pipe  or  beam  elements  via  fcne  CELB0W  card. 


Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

PELB0W 

PID 

MID 

A 

11 

12 

J 

NSM 

>< 

+abc 

PELB0W 

2 

6061 

16,0 

211.0 

211.0 

422.0 

6.0 

+P1 

+abc 

rl 

91 

r2 

°2 

r3 

03 

r4 

04 

+def 

+P1 

5.3 

0.0 

5.3 

90.0 

5.3 

180*0 

5.3 

270.0 

+P2 

+def 

K1 

K2 

C 

Kx 

K,y 

Kz 

R 

B 

+P2 

2.0 

2.0 

1.0 

1.0 

5.76 

5.76 

15.0 

90.0 

Field 

PID 

MID 

A 

11 

12 
J 

NSM 


ri’0i 

K1.K2 

C 


B 


Contents 

Property  identification  number  (Integer  > 0) 

Material  identification  number  (Integer  > 0) 

Area  of  cross  section  (Real  > 0.0) 

Area  moment  of  inertia  in  Plane  1 (Real) 

Area  moment  of  inertia  in  Plane  2 (Real) 

Torsional  constant  (Real) 

Nonstructural  mass  per  unit  length  (Real) 

Stress  recovery  coefficients  (Real,  e in  degrees)  (See  Figure  2 below) 

Area  factors  for  shear  (Real) 

Stress  intensification  factor  (Real) 

Flexibility  correction  factors  (Real) 

Radius  of  curvature  of  the  element  (Real  > 0.0) 

Angle,  in  degrees,  from  GA  to  GB  (Real,  0.  < 8 < 180.)  (See  Figure  1 below) 

(Continued) 
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BULK  DATA  DECK 


PELB0W  {Cont.) 


WtiLliy 


Remarks : 1.  For  structural  problems,  PELB0W  may  only  reference  MAT1  cards. 

2.  For  APP  HEAT  problems,  PELB0W  cards  may  only  reference  MAT4  or  MAT5  material  cards. 

3.  The  product  moment  of  inertia  is  zero  (112  = 0).  This  assumes  that  at  least  one 
axis  of  symmetry  of  the  element  cross  section  exists,  e.g.,  tube,  I-beam,  channel, 
tee,  etc. 

4.  See  Section  1.3. 2. 2 for  a discussion  of  the  stress  correction  factor  and  the 
flexibility  correction  factors. 


'lb^Mlb 


6 Y_ 


Center  of  Curvature 


$ v2  m 


i F 

x 


Plane  2 


iZe  (“Stress  Recovery 
1 Location 


“►  plane  1 
Xe 


Figure  1.  Element  local  coordinate  system 


Figure  2.  Element  cross-section 
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Input  Data  Card  PERMBDY  - Permeability  Boundary 

~ f1Pt-  SPK,f,eS  SrM  poi"ts  “ b™“'-ies  of  dissfmllar  .agpetlc  pemoabiliby. 
Format  and  Format: 


Field 

Gi 

Remarks:  1. 

2. 

3. 


Contents 

Grid  point  identification  numbers  (Integers  > 0) 

There  may  be  only  one  PERMBDY  card. 

Sed1^erKgnmgnetf c^^Labl  1 tij! ® P°intS  Wh'rh  are  on  faoundan‘es  between  elements 
for  more  detail's.^  n0t  reqtn'rfid,  but  lts  use  is  recommended.  See  Section  1.15.4.4 


2.4-230  (09/30/83) 
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FIlm  ‘ ‘ ' > » 

PQOii 


V 


,V-* 


Input  Data  Card  PHBDY  Property  of  Heat  Boundary  Element 


Description:  Defines  the  properties  of  the  HBDY  element. 


Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

PHBDY 

PID 

MID 

AF 

E 

ALPHA 

R1 

R2 

PHBDY 

100 

103 

300. 

.79 

Contents 

Property  identification  number  (Integer  > 0) 

Material  identification  number  (Integer  > 0 or  blank),  used  for  convective  film 
coefficient  and  thermal  capacity. 

Area  factor  (Real  > 0.0  or  blank).  Used  only  for  HBDY  types  P0INT,  LINE,  and  ELCYL. 

Emissivity  (0.0  < Real  <^1.0  or  blank).  Used  only  for  radiation  calculations. 

Absorbtivity  (0.0  < Real  £ 1.0  or  blank).  Used  only  for  thermal  vector  flux 
calculations,  default  value  is  E. 

"Radii"  of  elliptic  cylinder.  Used  for  HBDY  type  "ELCYL".  See  the  HBDY  element 
description.  (Real) 


1.  The  referenced  material  Id  must  be  on  a MAT4  card.  The  card  defines  the  convective 
film  coefficient  and  thermal  capacity  per  unit  area.  If  no  material  is  referenced 
the  element  convection  and  heat  capacity  are  zero. 

2.  The  area  factor  AF  is  used  to  determine  the  effective  area.  For  a "P0INT",  AF  = area: 
for  "LINE"  or  "ELCYL",  AF  = effective  width  where  area  = AF-length.  The  effective 
area  is  automatically  calculated  for  other  HBDY  types. 


Field 

PID 

MID 

AF 

E 

ALPHA 

t 

R1.R2 

Remarks: 


2.4-231  (3/1/76) 


A**ii£L  JH>«S  Fir?  Sfiu^Jlnci 
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Input  Data  Card  PI HEX 


Isoparametric  Hexahedron  Property 


ORJGfNAL 

0F  POOR  QUALITY 


ip--  s^-nssas  ztsrssasw 


Format  and  Example: 


PID 

HID 

CID 

NIP 

AR 

ALFA 

BETA 


Property  identification  number  (Integer  > 0) 
Material  identification  number  (Integer  > 0) 


S1KS,**—  <"  «"*■="  referenced 

SrElank)  inte9ration  P°ints  alon9  each  edge  of  the  element  (Integer  = 2,  3,  4 


Maximum  aspect  ratio  (ratio  of 
(Real  > 1.0  or  blank) 


longest  to  shortest  edge)  of 


the  element 


2f,*ss£r--,“ «— 


Examples  of  Field  Definitions : 


Example  of  ALFA 


Example  of  BETA 


(Continued) 
2.4-232  (12/31/74) 

i5?  5^ 


Remarks:  1. 


BULK  DATA  DECK  C 

EIHIX  (Cont.)  0f  >'GOti' 

All  PIHEX  cards  must  have  unique  identification  numbers. 

2.  CID  is  not  used  for  isotropic  materials. 

3.  The  default  for  CID  is  the  basic  coordinate  system. 

4.  The  default  for  NIP  is  2 for  IHEX1  and  3 for  IHEX  2 and  IHEX3. 


Y 


5.  AR,  ALFA,  and  BETA  are  used  for  checking  the  geometry  of  the  element.  The  defaults 
are: 


AR 

ALFA 

(degrees) 

BETA 

(degrees) 

CIHEX1 

5.0 

45.0 

— 

CIHEX2 

10.0 

45.0 

45.0 

CIHEX3 

15.0 

45.0 

45.0 

6.  Anisotropic  materials  may  be  used  by  reference  to  a MAT6  card  {with  or  without  a 
MATT6  card)  on  the  PIHEX  card. 


2.4-233  (09/30/83) 


NASTRAN  DATA  DFC:: 


Input  Data  Card  PIS2D8  - Quadratic  Isoparametric  Element  Property 


ttedCl\%d8fcanrd.the  pr0|Ie,'t,'es  °f  a Wriparabalic  (sopar-etHc  nS«brane  elemant. 


Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

PIS2D8 

PID 

MID 

T 

X 

X 

X 

X 

'X 

PIS2D8 

2 

1 

0.5 

Field 

RID 

MID 

T 


Contents 

Property  identification  number  (Integer  > 0) 
Material  identification  number  (Integer  > 0) 
Thickness  of  membrane  (Real) 


Remarks : 


1.  All  PIS2D8  cards  must  have  unique  property  identification  members. 

2.  The  material  property  identification  number  must  reference  only  a MAT1  or  MAT2  card. 


2.4-234  (09/30/83) 


BULK  BATA  DECK 


Input  Data  Card  PLFACT  Piecewise  Linear  Analysis  Factor  Definition  Card 

Description:  Defines  scale  factors  for  Piecewise  Linear  Analysis  loading. 


Format  and  Example: 


1 

2 

3 

PLFACT 

SID 

BI 

PLFACT 

6 

0.2 

+abc 

B8 

B9 

+BC 

0.9 

1.0 

-etc.- 


9 10 

B7  S+abc 
~0J3  SABC 


Field 

SID 

Bi 


Contents 

Unique  set  identification  number  (Integer  > 0) 
Loading  factor  (Real) 


Remarks:  l.  The  remainder  of  the  physical  card  containing  the  last  entry  must  be  null. 

2.  At  any  stage  of  the  Piecewise  Linear  Analysis,  the  accumulated  load  is  given  by 

tPf>  = B.{P} 

where  {P}  is  the  total  load  defined  in  the  usual  way. 

SSits'tten*  ST  dSS,red  ‘°  ,0ad  *e  St™CtU,-e  te"  *P«-  10- 

B-j  “0.1-1  ; i = 1,  10 

3.  Normally,  the  Bj  form  a monotonically  increasing  sequence.  A singular  stiffness 
matrix  will  result  if  = Bi  1 . 

4.  At  least  two  factors  must  be  defined. 

5'  (w&tiirs;  Ke^ss***  68  se,acted  in  the  CasB  controi 


NASTRAN  DATA  DECK 


ORIGINAL  «v/  : 

OF  POOR  QUAUTf 


Input  Data  Card  PLIMIT  Property  Optimization  Limits 

property10”1  De^ines  t*ie  maxi'muni  anc*  minimum  limits  for  ratio  of  new  property  to  original 
Format  and  Example: 


4 5 6 7 8 


PLIMIT 

ELTYP 

KMIN 

KMAX 

PID1 

PID2 

PID3 

PID4 

PID5 

+abc 

PLIMIT 

R0D 

.01 

1.5 

1 

3 

5 4 

2 

+ABC 

+bc 

PID6 

-etc.- 

+BC 

-etc.- 

Alternate  form: 


PLIMIT 

ELTYP 

KMIN 

KMAX 

PI  DT 

"THRU" 

PIDi 

PLIMIT 

ALL 

.001 

0.05 

30 

"THRU" 

36 

Field 

ELTYP 

KMIN 

KMAX 

PIDn 

Remarks : 1 . 

2. 

3. 


Contents 

types:  R0D»  TUBE»  BAR>  TRMEM,  QDMEM,  TRPLT,  QDPLT, 
TRBSC,  TRIA1 , QUAD! » TRIA2,  QUAD2,  SHEAR,  or  ALL  or  blank. 

Minimum  property  ratio  (Real  > 0.0  or  blank) 

Maximum  property  ratio  (Real  > KMIN  or  = 0.0  or  blank) 

List  of  property  identification  numbers  associated  with  KMIN  and/or  KMAX 
(integer  > 0) 

This  card  is  not  required  (Default  KMIN  = KMAX  - 0.0  for  ALL  elements). 

All  PID  values  must  be  unique  for  each  element  type. 

All  elements  with  the  same  property  identification  number  in  the  output  stress  data 
block,  0ES1,  have  these  limits  applied  if  ALL  is  specified. 

Property  entries  optimized  depend  on  the  element  type  and  material  stress  limits, 
unli  nonzero  properties  with  nonzero  stress  limits  are  optimized. 

If  KMAX  = 0.0,  no  limit  is  placed  on  the  maximum  change. 

If  ELTYP  is  olank,  ALL  is  assumed. 

One  of  KMIN  or  KMAX  may  be  blank  but  not  both. 


2.4-236  (12/31/77) 

IsX 


BULK  DATA  DECK 


( ” 


Input  Data  Card  PL0AD 


Static  Pressure  Load 


inscription:  Defines  a static  pressure  load. 


format  and  Example: 

J 2 3 


[PL0AD 


SID 


IPL0AD 


1 


-4.0 


G1 


16 


G2 


32 


G3 


11 


G4 


Field 

SID 

P 

G1 ,G2,G3,G4 


10 


Contents 

Load  set  identification  number  {Integer  > 0) 

Pressure  (Real) 

Grid  point  identification  numbers  (Integer  > 0;  G4  may  be  zero) 


Remarks.:  1.  Grid  points  must  be  unique  and  noncol linear. 


2*  to  each  one?  ffi3£  °t  ? 

Hr i2  X r13) 

where  r-j  is  the  vector  from  Gi  to  Gj. 

3‘  NAS?rI5?S  mUSt  bB  Sel6Cted  in  thS  CaSe  Contro1  (WD=SID)  to  be  used  by 


5.4-237  {3/1/70) 

if  3d 


53TOSa<S>6«MSt«aa^^i^1^ffw1,niiliWiM«B(»TMrni1Tii,i(-nir-|iir'rtirrTrr-r-fr-T'iirfi-r  -i  I 


ifr* 


r 


NASTRAN  DATA  DECK 


Input  Data  Card  PL0AD2 


Pressure  Load 


Description:  Defines  a uniform  static  pressure  load  applied  to  two-dimensional  elements.  Only 
QUAD!,  QUAD2,  QDMEM,  QDMEM1,  QDMEM2,  QDPLT,  SHEAR,  TRBSC,  TRIAL,  TRIA2,  TRMEM,  TRPLT  or  TWIST 
elements  may  have  a pressure  load  applied  to  them  via  this  card. 


Format  and  Example: 


PL0AD2 

SID 

P 

EID 

EID 

EIDm 

"THRU" 

EIDn 

EID 

abc 

PL0AD2 

21 

-3.6 

I 

4 

16 

THRU 

22 

98 

ABC 

+bc 

EID 

+BC 

127 

Remarks : 


Contents 

Load  set  identification  number  (Integer  > 0) 
Pressure  value  (Real) 


Element  identification  numbers  (Integer  > 0;  EIDm  < EIDn) 


1.  EID  must  be  0 or  blank  for  omitted  entries. 


2.  Load  sets  must  be  selected  in  the  Case  Control  Deck  (L0AD=SIO)  to  be  used  by 
NASTRAN. 


At  least  one  positive  EID  must  be  present  on  each  PL0AD2  card. 


The  pressure  load  is  computed  for  each  element  as  if  the  grid  points  to  which  the 
element  is  connected  were  specified  on  a PL0AD  card.  The  grid  point  sequence 
specified  on  the  element  connection  card  is  assumed  for  the  purpose  of  computing 
pressure  loads. 


5.  All  elements  referenced  must  exist. 


6.  EID  may  be  specified  as  individual  references  or  as  sequential  lists  ("THRU" 

sequences)  and  the  two  methods  may  be  used  interchangeably.  The  only  restriction  is 
that  integer  values  must  appear  in  fields  4 and  9 on  the  PL0AD2  card  and  in  fields  2 
and  9 on  each  continuation  card  (if  all  fields  are  used). 


2.4-238  (09/30/83) 

G3( 


■ ■■ 


BULK  DATA  DECK 


'S 


Input  Data  Card  PL0AD3  Pressure  Load  on  a Face  of  an  Isoparametric 

Stat"  PreSS"re  ,0a<'  app,,etl  t0  a sarf“e  °f 


Element 

an-  isoparametric 


Format  and  Example: 


PL0AD3 

SID 

P 

EID1 

Gil 

G12 

PL0AD3 

3 

-15.1 

15 

7 

25 

Field 


Contents 


SID 

P 

EID1  1 
EID2  ) 
Gil,  G12  1 

G21,  G22  ) 


Load  set  identification  number  (Integer  > 0) 

Pressure  value  (Real,  force  per  unit  area) 

Element  identification  number  (Integer  > 0) 

Grid  point  identification  number  of  two  grid  points  at  diagonally  opposite  cor- 
ners of  the  face  on  which  the  pressure  acts  (Integers  > 0) 


-emarks-:  ]*  niust  be  se1ected  ^ the  Case  Control  Deck  (L0AD  = SID)  to  be  used  by 


2.  At  least  one  EID  must  be  present  on  each  PL0AD3  card. 

3.  All  elements  referenced  must  exist. 

4‘  e°Q^at1ons  consider  the  Pressure  to  act  positive  outward  on  specified  face  of 


r*' 


2.4-239  (12/31/74) 

yap 


VBffT  

V gfr ^f?*iir(T^Kar^-^V4TTi Yi a rmr inSkfOM »ir‘kn  it*e£fcaim 


(4  J 


NASTRAN  DATA  DECK 

Input  Data  Card  PL0TEL  Dianmy  Element  Definition 


Description:  Defines  a dumay  one-dimensional  element  for  use  in  plotting.  This  element  is  not 
used  in  the  model  during  any  of  the  solution  phases  of  a problem.  It  is  used  to  simplify  plottinq 
of  structures  with  large  numbers  of  collinear  grid  points  where  the  plotting  of  each  one  along 
with  the  elements  ;onnecting  them  would  result  in  a confusing  plot.  The  use  of  this  "element"  is 
entirely  the  responsibility  of  the  user. 


Format  and  Example: 


1 

1 

3 

r 

ZlT  "6~~ 

9 10 

PL0TEL  j 

EID 

G1 

G2 

XZ\  EID 

G1 

G2 

PL0TEL  j 

29 

35 

16 

1 

r^n 

Field  Contents 

FID  Element  identification  number  (Integer  > 0) 

Gl»  G2  Grid  point  identification  numbers  of  connection  points  (Integer  > 0;  G1  ^ G2) 


Remarks : < 1.  Element  identification  numbers  must  be  unique  with  respect  to  all  other  element 
identification  numbers. 

2.  One  or  two  PL0TEL  elements  may  be  defined  on  a single  card. 


2.4-240  (3/1/70) 

C&3 

X . . 

agjeateSM»«sa«»HiMiaiissiiiH!ia^^ 


Input  Data  Card  PMflSS 


Scalar  Hass  Property 


Description:  Used  to  define  the  mass  value  of  a scalar  mass  element  which  is  defined  by  means  of 
the  CMASS1  or  CMASS3  cards. 


Format  and  Example: 


1_ 

PMASS 

PHASS 


PID 


4-29  S 


| PIP 


13.2 


10 


PID 


PID 


Field 

PID 

H 


Contents 

Property  identification  number  (Integer  > 0) 
Value  of  scalar  mass  (Real) 


Dnnav.t/1:  • i Thic  rard  defines  a mass  value.  The  user  is  cautioned  to  be  careful  when  using 
— (Values  are  defined  directly  on  some  of  the  CMASSi  card 

types . } 

2.  Up  to  four  mass  properties  may  be  defined  by  this  card. 

3.  For  a discussion  of  scalar  elements,  see  Section  5.6  of  the  Theoretical  Manual. 


2.4-241  (3/1/70) 


HAST RAN  DATA  DECK 


Input  Data  Card  P0INTAX 


Axi symmetric  Point 


Pescription?  Defines  the  location  of  a point  on  an  axi symmetric  ring  at  which  loads  may  be 
applied  via  the  F0RCE,  F0RCEAX,  MOMENT  or  M0MAX  cards  and  at  which  displacements  may  be  reouested. 


Format  and  Example: 


Field  Contents 

ID  Point  identification  number  (Unique  Integer  > 0) 

Identification  nrniber  of  a RINGAX  card  (Integer  > 0) 
PHI  Azimuthal  angle  in  degrees  (Real) 


Remarks:  I.  This  card  is  allowed  if  and  only  if  an  AXIC  card  is  also  present. 


2. 


P0INTAX  identification  numbers  must  be  unique  with  respect  to  all  other  P0INTAX 
RINGAX,  and  SECTAX  identification  numbers. 


3.  These  points  are  not  subject  to  constraints  via  MPCAX,  SPCAX,  or  0MITAX  card. 

4.  For  a discussion  of  the  conical  shell  problem,  see  Section  5.9  of  the  Theoretical 
Manual . 


5.  For  a discussion  of  the  axisyranetric  solid  problem,  see  Section  5.11  of  the  Theo- 
retical Manual. 


2.4-242  (12/31/77) 

6 XT' 


Input  Data  Card  PgPT 


Property  Optimization  Parameter 


Description:  Defines  the  basic  parameters  and  existence  of  a property  optimization  analysis. 
Format  and  Example: 


! 

i 

3 

4 

5 

6 

7 

8 

9 10 

|P0PT 

MAX 

EPS 

GAMA 

PRINT 

PUNCH 

3^1 

JP0PT 

2 

1.0E-3 

0.9 

2 

N0 



Field 


Contents 


MAX 

EPS 

GAMA 

PRINT 

PUNCH 


• Maximum  number  of  iterations  on  property  values  (Integer  > 0} 

(RealleoC0)Critena  f°r  property  value*  If  zero»  no  convergence  check 

Iteration  factor  (Default  = 1.0)  (Real  > 0.0) 

tor  Property  parameters  and  0FP.  Printout  occurs  every  Ith  loop. 
The  first  and  last  loops  are  always  printed  (Integer  > 0) 

(S2r^tPW)0Pti°n*  If  YES>  properties  that  were  are  punched 


Remarks : 1. 

2. 

3. 


Only  one  PgPT  card  is  allowed. 

All  subcases  v/ill  be  analyzed  MAX+1  times  unless  all  properties  converge. 
Property  convergence  is  defined  by 


a-o„ 


■<  EPS 


card6  ° 1S  the  max1mum  stress  and  an  is  the  appropriate  stress  limit  on  the  material 

Stress  recovery  must  be  requested  for  one  of  the  foil owl  no  elements’  R0D  turf 
BAR  TRMEM  QDMEM,  TRPLT . QDPLT,  TRBSC,  TRIA1 , QUAD! , q5aS|  ’or SH0UU \ 
addition,  the  material  card  must  have  stress  limits  defined. 

Property  cards  are  always  printed  for  the  last  iteration. 

Jinvi  entry  optimized  depends  on  the  element  type  and  the  material  stress 

limits  (see  Section  1.13). 


2.4-243  (12/31/74) 


NASTRAN  DATA  DECK 


Input  Data  Card  PQDMEM  Quadrilateral  Membrane  Property 


Description: 
CQDMEM  card. 


Used  to  define  the  properties  of  a quadrilateral  membrane. 
No  bending  properties  are  included. 


Referenced  by  the 


Foramt  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 10 

PQDMEM 

PID 

MID 

T 

NSM 

PID 

MID 

T 

NSM  I 

PQDMEM 

235 

2 

0.5 

0.0 

i 

Contents 

Property  identification  number  (Integer  > 0) 

Material  identification  number  (Integer  > 0) 

Thickness  of  membrane  (Real>  0.0) 

Nonstructural  mass  per  unit  area  (Real) 

Remarks:  1.  All  PQDMEM  cards  must  have  unique  property  identification  numbers. 

2.  One  or  two  quadrilateral  membrane  properties  may  be  defined  on  a single  card. 


Field 

PID 

MID 

T 

NSM 


2.4-244 (3/1/71) 

h'h'l 


BULK  DATA  DECK 


* ' 


Input  Data  Card  PQDMEM1 


Isoparametric  Quadrilateral  Membrane  Property 


Description:  Used  to  define  the 
Referenced  by  the  CQDMEM1  card. 


properties  of  an  Isoparametric  quadrilateral 
No  bending  properties  are  included. 


membrane. 


Format  and  Example: 


Field 

PID 

MID 

T 

NSM 


Contents 

Property  identification  number  (Integer  > 0) 
Material  identification  number  (Integer  > 0} 
Thickness  of  membrane  (Real  > 0.0) 
Nonstructural  mass  per  unit  area  (Real) 


Remarks:  1. 
2. 


All  PQDMEM1  cards  must  have  unique  property  identification  numbers. 

Saflned^n  l’,e"1>rane  prDperties  "w 


/ 


2.4-245  (4/1/73) 

y hi 


Meld 


Contents 


PID  Property  Identification  number  (Integer  > 0) 

MID  Material  identification  number  (Integer  > 0) 

T Thickness  of  membrane  (Real  > 0.0) 

NSM  Nonstructural  mass  per  unit  area  (Real) 

Remarks;  1.  All  PQDMEM2  cards  must  have  unique  property  identification  numbers. 

2.  One  or  two  quadrilateral  membrane  properties  may  be  defined  on  a single  card 


2.4-246  (4/1/73) 


BULK  DATA  DECK 


Input  Data  Card  PQDPLT 


Quadrilateral  Plate  Property 


DgscrlEtion;  Used  to  define  the  bending  properties  of  a quadrilateral  plate  element..  Referenced 
by  the  CQDPLT  card.  No  membrane  properties  are  included.  H 


Format  and  Exanrol e : 


1 


Zl,  Z2 


Contents 

Property  identification  number  (Integer  > 0) 

Material  identification  number  for  bending  (Integer  > 0) 

Bending  area  moment  of  inertia  |.  u*  unit  width  (Real) 

Material  identification  number  for  transverse  shear  (Integers  0) 

Transverse  shear  thickness  (Real) 

Nonstructural  mass  per  unit  area  (Real) 

Fiber  distances  for  stress  computation,  positive  according  to  the  riaht-hand 
sequences  defined  on  the  CQDPLT  card  (Real) 


Remarks : 1.  All  PQDPLT  cards  must  have  unique  property  identification  numbers. 

2.  If  T is  zero,  the  element  is  assumed  to  be  rigid  in  transverse  shear. 

3.  No  structural  mass  is  generated  for  this  element. 


2.4-247  (3/1/70) 


NASTRAN  DATA  DECK 


OBfGHNAL  PA££  SS 
OH  POOR  QUALITY 


Input  Data  Card  PQUADI  General  Quadrilateral  Element  Property 


Description:  Defines  the  properties  of  a general  quadrilateral  element  of  the  structural  mnrtel 
including  bending,  membrane*  and  transverse  shear  effects.  Referenced  by  the  CQUAD1  card.  * 


Format  and  Example: 


PQUADI 

PID 

MIDI 

Tl 

1 MID2 

I 

/ 

r MID3 

O 

T3 

a 

NSM 

IU 

|abc 

PQUADI 

32 

16 

2.98 

9 

6.45 

\ir- 

5.29 

6.32 

WXYZ1 

+bc 

Zl 

Z2 

r 

+XYZ1 

0.09 

-0.06 

Field 

PID 

MIDI 

T1 

MID2 

I. 

MID  3 

T3 

NSM 

Zl,  z? 


Contents 


Property  identification  number  (Integer  > 0) 

Material  identification  number  for  membrane  (Integers  0) 
Membrane  thickness  (Real) 


Material  identification  number  for  bending  (Integer  ±.  0) 
Area  moment  of  inertia  per  unit  width  (Real) 


Material  identification  number  for  transverse  shear  (Integer  > 0} 

Transverse  shear  thickness  (Real) 

Nonstructural  mass  per  unit  area  (Real) 

Fiber  distances  for  stress  computation,  positive  according  to  the  riqht-hand 
sequence  defined  on  the  CQUAD1  card  (Real)  y 


Remarks : 1.  All  PQUADI  cards  must  have  unique  property  identification  numbers. 

2,  If  T3  is  zero,  the  element  is  assumed  to  be  rigid  in  transverse  shear. 

3.  The  membrane  thickness,  Tl,  is  used  to  compute  the  structural  mass  for  this  element. 


2.4-248  (3/1/70) 

6 V/ 


Input  Data  Card  pqUAD2 


Homogeneous  Quadrilateral  Property 


:•  I 


Decription  : Defines  the  properties  of  a homogeneous  quadrilateral  element  of  the  structural 
model,  including  bending,  membrane  and  transverse  shear  effects.  Referenced  by  the  CQUAD2  card. 


Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

PQUAD2 

PID 

MID 

T 

NSM 

PID 

MID 

T 

NSM  1 

PQUAD2 

32 

16 

2.98 

9.0 

45 

16 

5.29 

6.32  1 

t 

■t. 


Field 


Contents 


PID  Property  identification  number  (Integer  > 0) 
MID  Material  identification  number  (Integer  > 0) 
T Thickness  (Real>  0.0) 

NSM  Nonstructual  mass  per  unit  area  (Real) 


Remarks : 1.  All  PQUAD2  cards  must  have  unique  identification  numbers. 

2.  The  thickness  used  to  compute  membrane  and  transverse  shear  properties  is  T. 

3.  The  area  moment  of  inertia  per  unit  width  used  to  compute  the  bending  stiffness  is 
T3/12. 

4.  Outer  fiber  distances  of  ±T/2  are  assumed. 

5.  One  or  two  homogeneous  quadrilateral  properties  may  be  defined  on  a single  card. 


2.4-249  (3/1/71) 

is  Y ^ 


HMKiaiCEIlhKHMMtrt'i  ■ 


NASTRAN  DATA  DECK 


Input  Data  Card  PRESAX  Axisymmetric  Pressure  Load 


Description:  Defines  the  static  pressure  loading  for  a model  containing  CC0NEAX,  CTRAPAX  or 
CTRIAAX  el ements . 

Format  and  Example: 


PRESAX 


PRESAX 


SID 

3 


7.92 


RID1 


RID2 


PHI1 


20.6 


PHI2 


31.4 


Contents 

Load  set  identification  number  (Integer  > 0) 

Pressure  value  (Real) 

Ring  identification  numbers  (see  RINGAX  card)  (Integer  > 0) 

Azimuthal  angles  in  degrees  (Real,  PHII  f PHI2) 

Remarks : 1.  This  card  is  allowed  if  and  only  if  an  AXIC  card  is  also  present. 

2.  Load  sets  must  be  selected  in  the  Case  Control  Deck  (L0AD=SID)  in  order  to  be  used  by 
NASTRAN . 

3.  For  a discussion  of  the  conical  shell  problem,  see  Section  5.9  of  the  Theoretical 
Manual . 

4.  For  a discussion  of  the  axisymmetric  solid  problem,  see  Section  5.11  of  the  Theo- 
retical Manual. 


Field 

SID 

P 

RIDlJ 

RID2[ 

PHII 
PHI  2 ^ 


2.4-250  (09/30/83) 

b'S 


Input  Data  Card  PRESPT 


Fluid  Pressure  Point 


Description:  Defines  the  location  of  pressure  points  in  the  fluid  for  recovery  of  pressure  data 


Format  and  Example: 


1 

2 

3 

5 

'l  ' 

"'"'HP 

10 

PRESPT 

IDF 

X 

IDP 

$ 

IDP 

<i> 

IDP 

PRESPT 

14 

141 

0.0 

142 

90.0 

Field 

IDF 

IDP 


Contents 


Fluid  point  (RINGFL)  identification  number  (Integer  > 0) 

Unique  pressure  point  identification  number  (Integer  > 0) 

Azimuthal  position  on  fluid  point,  referenced  by  IDF,  in  Fluid  Coordinate  System 


Remarks:  1. 

2. 


4. 

5. 


This  card  is  allowed  only  if  an  AXIF  card  is  also  present. 

All  pressure  point  identification  numbers  must  be  unique  with  respect  to  other 
scalar,  structural  and  fluid  points. 

The  pressure  points  are  used  primarily  for  the  identification  of  output  data.  Thev 
may  also  be  used  as  points  at  which  to  measure  pressure  for  input  to  control 
devices  (see  User's  Manual,  Section  1.7). 

One,  two  or  three  pressure  points  may  be  defined  per  card. 

?ntwU«-re2-eStS  Ior  ve1ocity  and  acceleration  of  these  degrees  of  freedom  will  result 
in  derivatives  of  pressure  with  respect  to  time.  Treeoom  win  result 


2.4-251  (9/1/70) 

y 


...”  r — 


NASTRAN  DATA  DECK 


Input  Data  Card  PR0D 


Rod  Property 


Description:  Defines  the  properties  of  a rod  which  is  referenced  by  the  CR0D  card. 
Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

PR0D 

PID 

MID 

A 

J 

C 

NSM 

PR0D 

17 

23 

42.6 

17.92 

4.236 

0.5 

| 

Field 


Contents 


PID  Property  identification  number  (Integer  > 0) 

MID  Material  identification  number  (Integer  > 0) 

A Area  of  rod  (Real) 

J Torsional  constant  (Real) 

C Coefficient  to  determine  torsional  stress  (Real) 

NSM  Nonstructual  mass  per  unit  length  (Real) 


Remarks : 1.  PR0D  cards  must  all  have  unique  property  identification  numbers. 

2.  For  structural  problems,  PR0D  cards  may  only  reference  MAT!  material  cards. 

3.  For  heat  transfer  problems,  PR0D  cards  may  only  reference  MATA  or  MATS  cards. 


2.4-252  (6/1/72) 


6^ 


BULK  DATA  DECK 


ORI387&.  P; 

OF  POOR 


XL  ^ * *-  i 4 


Input  Data  Card  PR0LATE  - Prolate  Spheroidal  Surface 
prbb'Hsl0n:  Specifies  a pro1ate  sPhel"°Mal  surface  of  the  finite  element  model  in  magnetostatics 


Format: 

1 


10 


PR0LATE 

A 

B 

NSEGS 

MSEGS 

NN 

NM 

Gl 

G2 

+P1 

+P1 

G3 

G4 

* 

• 

• 

• 

• 

+P2 

• 

• 

• 

• 

• 

• 

+PN 

• 

• 

» 

ENDT 

Field 


Contents 


A 

B 

NSEGS 

MSEGS 


G1 

G2 

Gi , i & 3 


Length  of  semi-major  axis  of  generating  ellipse  (Real  > 0.0) 

Length  of  semi -minor  axis  of  generating  ellipse  (Real  > 0.0,  B < A) 

Number  of  segments  in  longitudinal  direction  (Integer  > 2) 

Number  of  segments  in  circumferential  direction  (Integer  > 2) 

Maximum  n,m  in  series  expansion  (Integer,  1 < NM  < NN  < 30)  (see  Equation  10  in 
Section  1.15,3) 

Grid  point  identification  number  at  left  end  point  (Integer  > 0) 

Grid  point  identification  number  at  right  end  point  (Integer  > 0) 


Grid  point  identification  numbers  of  points  defining  the  prolate  spheroidal 
surface  (Integer  >0) 


Remarks : 


2.4-253  (09/30/83) 


NASTRAN  DATA  DECK 


ORIGINAL  PAGE  !Si 

OF  POOR  QUALITY 


PR0LATE  (Cont.) 

2®  ?£!?!!?. of  ^he  arid  points  on  the  PR01ATE  card  is  crucial  and  must  conform  to 
the  order  given  in  the  sketch  below  (although  the  actual  numbers  will  vary  depending 

J lon9?ludJJf1  se9ments)-  Note  that  the  first  set  of  grid  points 

specified  (starting  with.G3)  corresponds  to  the  start  of  the  first  circumferential 

coordinate ^systemUSt  ^ ™ the  X"Y  plane  at  0 “ °°  in  the  prolate  spheroidal 


3.  The  number  of  longitudinal  segments  must  be  the  same  for  every  circumferential 
segment. 

4.  The  PR0LATE  computations  are  set  up  to  handle  either  180°  or  360°  modeling  of  the 

sPNeroidcaJuusurfanc,f-  ,The  180°  modeling  is  assumed  if  Case  Control  card 
* cj).nt.aJns  ,SYMH  or  ^7  (with  or  without  the  AN0M  option),  indicating  symmetry 
of  the  finite  element  model  about  the  X-Y  plane,  and  symmetry  or  antisymmetry, 

I^P?C*  Ve  Vf,the  source  magnetic  field  and,  therefore,  of  the  anomaly  potential, 
qDOul  ufiB  a-y  ptane. 

5*  T£e  total  number  of  grid  points  on  the  PR0LATE  card  must  be  (NSEGS-1)(MSEGS+1)  + 2 
if  180  modeling  is  used  and  (NSEGS-1)(MSEGS)  + 2 if  360°  modeling  is  used. 

6.  In  360°  modeling,  the  grid  points  at  0°  (G3  through  GN  in  the  sketch)  are  also  the 
grid  points  at  360  . However,  on  the  PR0LATE  card,  this  set  of  points  must  not  be 
repeated.  With  360  modeling,  the  final  set  of  grid  points  on  the  PR0LATE  card  must 
consist  of  those  at  the  end  of  the  (MSEGS-l)th  segment. 

7.  Only  one  PR0LATE  card  is  allowed. 


BULK  DATA  DECK 


Input  Data  Card  PSHEAR  Shear  Panel  Property 

Description:  Defines  the  elastic  properties  of  a shear  panel.  Referenced  by  the  CSHEAR  card. 


Format  and  Example: 


PSHEAR 

PID 

MID 

PSHEAR  1 

13 

2 

5 


NSM 


.9  16.2 


PID 

MID 

14 

6 

Contents 


Property  identification  number  (Integer  > 0) 
Material  identification  number  (Integer  > 0) 
Thickness  of  shear  panel  (Real  / 0.0) 
Nonstructural  mass  per  unit  area  (Real) 


Remarks : 1.  All  PSHEAR  cards  must  have  unique  identification  numbers. 

2.  PSHEAR  cards  may  only  reference  MAT!  material  cards. 

3.  One  or  two  shear  panel  properties  may  be  defined  on  a single  card. 


2.4-255  (3/1/70) 


2.4-256  (3/1/71) 


BULK  DATA  DECK 


OF  POO'ri  C " 


Input  Data  Card  PTRAPAX  Triangular  Ring  Element  Property 

Description:  Defines  the  properties  of  an  axisymmetric  trapezoidal  cross-section  ring  element 

referenced  by  the  CTRAPAX  card. 


Format  and  Example: 


1 2 3 4 5 6 7 8 9 10 


PTRAPAX 

PID 

MID 

PHII 

PHI2 

PHI3 

PHI4 

PHI5 

fabc 

PTRAPAX 

5 

15 

0.0 

5.0 

6.0 

7.0 

8.0 

+N1 

+abc 

PHI6 

PHI7 

PHIS 

PHI9 

PHI10 

PHI11 

PHII  2 

PHII  3 

+def 

+N1 

9.0 

10.0 

15.0 

20.0 

25.0 

30.0 

35.0 

40.0 

+2 

+def 

PHII  4 

+N2 

45.0 

Field  Contents 

PID  Property  identification  number  {Integer  > 0). 

MiD  Material  identification  number  (Integer  > 0). 

PHii  Azimuthal  coordinates  {in  degrees)  for  stress  recovery  (Real). 

Remarks: 

1.  All  PTRAPAX  cards  must  have  unique  property  identification  numbers. 

2.  This  card  is  allowed  if  and  only  if  an  AXIC  card  is  also  present. 

3.  PTRAPAX  card  may  reference  MAT!  or  MAT3  material  cards. 

4.  A maximum  of  14  azimuthal  coordinates  for  stress  recovery  may  be  specified. 


2.4-257  (12/31/74) 

/53 


NASTRAN  DATA  DECK 


ORIGINAL  PAGE  S3 
OF  POOR  QUALITY 


Input  Data  Card  PTRBSC  Basic  Bending  Triangle  Property 

Description:  Defines  basic  bending  triangle  (TRBSC)  properties.  Referenced  by  the  CTRBSC  card. 
No  membrane  properties  are  included. 


Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

PTRBSC 

1 PID 

j MIDI 

I 

MID2 

T 

| NSM 

Zl 

Z2  J 

PTRBSC 

| 3 

1 17 

6.29 

4 

16. 

| 1.982 

0.05 

-0.05  S 

Fi el d Contents 

PID  Property  identification  number  (Integer  > 0) 

MIDI  Material  identification  number  for  bending  (Integer  > 0) 

I Bending  area  moment  of  inertia  per  unit  width  (Real) 

MID2  Material  identification  number  for  transverse  shear  (Integer  s 0) 

T Transverse  shear  thickness  (Real) 

NSM  Nonstructural  mass  per  unit  area  (Real) 

Zl,  Z2  Fiber  distances  for  shear  computation,  positive  according  to  the  right-hand 

sequence  defined  in  the  CTRBSC  card  (Real) 

Remarks : 1.  All  PTRBSC  cards  must  have  unique  property  identification  numbers. 

2.  If  T is  zero,  the  element  is  assumed  to  be  rigid  in  transverse  shear. 

3.  No  structural  mass  is  generated  by  this  element. 


2.4-258  (3/1/71) 


rrtr»imui 


Input  Data  Card  PTRIfll 


General  Triangular  Element  Property 


9efl'nes  *he  Properties  of  a general  triangular  element  of  the  structural  model, 
including  bending,  membrane  and  transverse  shear  effects.  Referenced  fay  the  CTRIA1  card. 


Format  and  Example: 


1 

4 

5 

6 

7 

8 

9 

10 

PTRIA1 

PID 

MIDI 

T1 

MID2 

I 

MID3 

T3 

NSM 

abc 

PTRIA1 

32 

16 

2.98 

9 

6.45 

16 

5.29 

| 6.32 

QED 

*bc 

Zl 

Z2 

*ED 

Contents 


PID 

MIDI 

T1 

MID2 

I 

MID3 
T3 
NSM 
Zl,  12 


Property  identification  number  (Integer  > 0) 

Material  identification  number  for  membrane  (Integer  * 0) 
Membrane  thickness  (Real) 


Material  identification  number  for  bending  (Integer  > 0) 

Area  of  moment  of  inertia  per  unit  width  (Real) 

Bending  material  identification  number  for  transverse  shear  (Integer  > 0) 
Transverse  shear  thickness  (Real) 

Nonstructural  mass  per  unit  area  (Real) 

Fiber  distances  for  stress  calculations,  positive  according  to  the  right-hand 
sequence  defined  on  the  CTRIA1  card  (Real)  9 


ffg-marks : PTRIA1  cards  must  have  unique  property  identification  numbers. 

2.  If  T3  is  zero,  the  element  is  assumed  to  be  rigid  in  transverse  shear. 

3.  The-  membrane  thickness,  T1 , is  used  to  compute  the  structural  mass  for  this  element. 


2.4-259  (3/1/70) 


NASTRAN  DATA  DECK 


Input  Date  Card  PTRIA2  Homogeneous  Triangular  Element  Property 


Format  and  Example: 


Field 

PID 

MID 

T 

NSM 


Contents 

Property  identification  number  (Integer  > 0) 
Material  identification  number  (Integer  > 0) 
Thickness  (Real>  0.0) 

Nonstructural  mass  per  unit  area  (Real) 


Remarks : 1.  All  PTRIA2  cards  must  have  unique  identification  numbers. 

2.  The  thickness  used  to  compute  the  membrane  and  transverse  shear  properties  is  T. 

3*  TVlir69  m0nient  °f  1nert1a  per  unit  width  used  t0  compute  the  bending  stiffness  is 

4.  Outer  fiber  distances  of  +T/2  are  assumed. 

5.  taor  two  homogeneous  Mango, or  e,eme„t  properties  may  Oe  defined  on  a singTe 


2.4-260  (3/1/71) . 


BULK  DATA  DECK 


GExmu  pmt  ts 

OE  POOR  QUALITY 


Input  Data  Card  PTRIAAX  Triangular  Ring  Element  Property 

referenced^y  the*CTRIAAX  SJ8?rt1“  °f  90  ax1symmetHc  triangular  cross-section  ring  element 


Format  and  Fxamnle: 


Field 


Contents 


PID 

HID 

PHIi 


Property  identification  number  (Integer  > 0). 

Material  identification  number  (Integer  > 0). 

Azimuthal  coordinates  (in  degrees)  for  stress  recovery  (Real). 


Remarks : 

1.  All  PTRIAAX  cards  must  have  unique  property  identification  numbers. 

2.  This  card  is  allowed  if  and  only  if  an  AXIC  card  is  also  present. 

3.  PTRIAAX  card  may  reference  HAT!  or  MAT3  material  cards. 

4.  A maximum  of  14  azimuthal  coordinates  for  stress  recovery  may  be  specified. 


2.4-261  (12/31/74) 


pro 


MID 

T7,  T3, 
NSM 

Remarks 


Property  identification  number  (Integer  > 0) 

Material  identification  number  (Integer  > 0) 

Membrane  thicknesses  at  the  vertices  of  the  element  (Real) 
Nonstructural  mass  per  unit  area  (Real) 


1.  All  PTRIM6  cards  must  have  unique  property  identification  numbers 

2.  PTRIM6  cards  may  only  reference  MAT!  or  MAT2  cards. 


3.  In  general,  the  thickness  varies  linearly  over  the  triangle, 
specified  0.0  or  blank,  it  will  be  set  equal  to  Tl. 


If  T3  or  T5  is 


2.4-262  (12/31/77) 


Input  Data  Card  PTRMEM 


BULK  DATA  DECK 

Triangular  Membrane  Property 


original  FAGS 

Op  POOR  QUALITY 


jS|Sgg|lga:  ^0 Refine  the  properties  of  a triangular  membrane  eminent.  Referenced  by  the 

CTRMEM  card.  No  bending  properties  are  included.  J 

Format  and  Example: 

1 2 3 


PTRMEM 

PID 

MID 

T 

NSM 

PID 

MID 

O 

T 

3 IU 

NSM  S 

PTRMEM 

17  | 

23 

4.25 

0.2 

— ' I 

Contents 

Property  identification  number  (Integer  > 0) 

Material  identification  number  (Integer  > 0) 

Membrane  thickness  (Real>  0.0} 

Nonstructural  mass  per  unit  area  (Real) 

Remarks:  1.  All  PTRMEM  cards  must  have  unique  property  identification  numbers. 

2.  One  or  two  triangular  membrane  properties  may  be  defined  on  a single  card. 


Field 

PID 

MID 

T 

NSM 


2.4-263  (3/1/71) 


NASTRAN  DATA  DECK 


Input  Data  Card  PTRPLT  Triangular  Plate  Property 


Description:  Used 
the  CTRPLT  card. 


to  define  the  bending  properties  of  a triangular  plate  element 
No  membrane  properties  are  included.  u p a 6 eiement* 


Referenced  by 


Format  and  Example: 


PTRPLT 

PID 

MIDI 

I 

j MID2 

0 

T 

/ 

f NSM 

8 

I Zl 

9 10 

Z2  9 

PTRPLT 

17 

26 

4.29 

1 16 

3.9-4 

pin — 

I 

Field 

PID 

MIDI 

I 

MID2 

T 

NSM 
Zl,  Z2 


Contents 


Property  identification  number  (Integer  > 0) 

Material  identification  number  for  bending  (Integer  > 0) 

Bending  area  moment  of  inertia  per  unit  width  (Real) 

Material  identification  number  for  transverse  shear  (Integer  a 0) 
Transverse  shear  thickness  (Real) 

Nonstructural  mass  per  unit  area  (Real) 


iSss’S&'S  sFajErsysi a?rtive  Kcor<,i"s  *° the  -w**- 


Remarks’  A11  PTRPLT  cards  must  have  unique  property  identification  numbers. 

2.  If  T is  zero,  the  element  is  assumed  to  be  rigid  in  transverse  shear. 

3.  No  structural  mass  is  generated  by  this  element. 


2.4-264  (3/1/70) 

bsn 


Input  Data  Card  PTRPLT1 


Triangular  Plate  Property 


Description:  Defines  the  bending  properties  of  a higher  order  triangular  plate  element.  Refer- 

enced by  the  CTRPLT1  card.  No  membrane  properties  are  included. 


Format  and  Example: 


1 

2 

3 

4 

5 

6- 

7 

8 

g 

10 

PTRPLT1  | 

PID 

MIDI 

Rl 

R3 

R5 

MID2 

TS1 

TS3 

abc 

PTRPLT1  ] 

15 

25 

20.0 

30.0 

40.0 

35 

3.0 

1.15 

• PQR 

. 

+bc  j 

TS5 

NSM 

Zll 

Z21 

Z13 

' 

Z23 

Z15 

Z25 

m i 

1.0 

9.0 

1.5 

-1.5 

2.0 

-2.0 

+2.5 

-2.5 

Field 

PID 

MIDI 

Rl,  R3,  R5 


MID2 

TS1 , TS3,  TS5 
NSM 

Zll,  Z21 , 213 
Z23,  Z15,  Z25 


Remarks:  1 . 

2. 


3. 


4. 


5. 


6. 


Contents 

Property  identification  number  (Integer  > 0) 

Material  identification  number  for  bending  (Integer  > 0) 

Area  moment  of  inertia  per  unit  width  at  the  grid  points  Gl,  G3,  and  G5 
respectively  (Real  > 0.0)  ; 

Rl  « T-]3/12,  R3  = T33/12,  R5  = Tg3/12  where  T-,,  T3,  and  T5  are  the 

thicknesses  of  the  element  at  the  vertices,  respectively 
Material  identification  number  for  transverse  shear  (Integer  > 0) 

Transverse  shear  thicknesses  at  the  grid  points  Gl,  G3,  and  G5,  respectively  (Real) 
Nonstructural  mass  per  unit  area  (Real) 

Fiber  distances  for  stress  computation  at  grid  points  Gl,  G3,  and  G5,  respectively; 
positive  according  to  the  right-hand  sequence  defined  on  the  CTRPLT1  card  (Real) 

All  PTRPLT1  cards  must  have  unique  property  identification  numbers. 

If  TS1  is  zero,  the  element  is  assumed  to  be  rigid  in  transverse  shear. 

If  TS3  or  TS5  is  0.0  or  blank,  it  will  be  set  equal  to  TS1. 

If  13  or  15  is  0.0  or  blank,  it  will  be  set  equal  to  II. 

The  stresses  at  the  centroid  will  be  computed  at  the  top  and  bottom  fibers.  The 
stresses  at  Gl,  G3  and  G5  will  be  computed  at  the  locations  defined  on  the  property 
card  (if  given).  v v * 

The  continuation  card  is  required,  even  if  blank. 


2.4-265  (12/31/77) 

[4% 


NASTRAN  DATA  DECK 


OBIG&iAL  PACS  & 
OF.  POOR  QUALH^f 

Input  Data  Card  PTRSHL  Higher  Order  Triangular  Shell  Element  Property  v 


Description:  Defines  the  membrane  bending  and  transverse  shear  properties  of  a higher  order 
triangular  shell  element.  Referenced  by  the  CTRSHL  card. 


Format  and  Example: 


I— 

D 

0 

7 

8 

9 

10 

PTRSHL 

PID 

MIDI 

Tl 

T3 

T5 

MID2 

n 

13 

abc 

PTRSHL 

10 

20 

3.0 

6.0 

4.0 

30 

2.25 

18.0 

PQR 

+bc 

15 

MID3 

TS1 

TS3 

TS5 

NSM 

Zll 

Z21 

def 

+QR 

5.33 

40 

2.5 

5.0 

3.5 

50.0 

1.5 

-1.5 

STU 

+ef 

Z13 

Z23 

Z15 

Z25 

+TU 

3.0 

1 

CO 

o 

2.0 

-2.0 

Field 

PID 

MIDI 

Tl,  T3,  T5 
MID2 

II,  13,  15 
MID3 

TS1,  TS3,  TS5 


Contents 

Property  identification  number  {Integer  > 0) 

Material  identification  number  for  membrane  (Integer  > 0) 

Thickness  at  vertices  1,  3,  and  5 of  the  element,  respectively  {Real  > 0.0) 

Material  identification  number  for  bending  (Integer  > 0) 

Area  moments  of  inertia  per  unit  width  at  the  vertices  1,  3,  and  5 of  the 
of  the  element,  respectively  (Real  0.0) 

Material  identification  number  for  transverse  shear  (Integer  >_  0) 

Transverse  shear  thickness  at  the  vertices  1,  3,  and  5 of  the  element, 
respectively  (Real  > 0.0) 


NSM  Nonstructural  mass  per  unit  area  (Real) 

Zll , Z21,  Z13,  Fiber  distances  for  stress  computation  at  grid  points  Gl,  G3,  and  G5 
Z23,  Z15,  Z25  respectively,  positive  according  to  the  right-hand  sequence  defined  on 
the  CTRSHL  card  (Real  > 0.0) 


Remarks:  1. 

2. 

3. 

4. 

5. 

6. 


All  PTRSHL  cards  must  have  unique  property  identification  numbers. 

If  T3  or  T5  are  equal  to  0.0  or  blank,  they  will  be  set  equal  to  Tl. 

If  13  or  15  are  equal  to  0.0  or  blank,  they  will  be  set  equal  to  II. 

If  TS3  or  TS5  are  equal  to  0.0. or  blank,  they  will  be  set  equal  to  TS1. 

If  TS1  is  0.0  or  blank,  the  element  is  assumed  to  be  rigid  in  transverse  shear. 

The  stresses  at  the  centroid  will  be  computed  at  the  top  and  bottom  fibers. 

The  stresses  at  Gl,  03,  and  G5  will  be  comouted  at  the  locations  defined  on 
the  property  card  (if  given). 


7.  Both  continuation  cards  are  required,  even  if  blank. 


2.4-266  (12/31/77) 


1 * f 


I 

\ 


BULK  DATA  DECK 


of  Pnno  PflGE  & 
POOR  QUALITY 


Input  Data  Card  PTUBE  Tube  Property 

uf'U'BE1  card" = Def1nes  the  Pr°Perties  of  a thin-walled  cylindrical  tube  element.  Referenced  by  the 
Format  and  Example: 


2 , — 1 ,5  6 7 8 9 10 


PTUBE 

PID 

MID 

0D 

T 

NSM 

3 

IU 

PTUBE 

2 

6 

6.29 

0.25 

Field 

PID 

MID 

m 

T 

NSM 


Contents 

Property  identification  number  (Integer  > 0) 
Material  identification  number  (Integer  > 0) 
Outside  diameter  of  tube  (Real  > 0.0) 
Thickness  of  tube  (Real;  T < 1/2  0D) 
Nonstructural  mass  per  unit  length  (Real) 


Remarks:  1.  If  T is  zero,  a solid  circular  rod  is  assumed. 


2.  PTUBE  cards  must  all  have  unique  property  identification  numbers. 

3.  For  structural  problems,  PTUBE  cards  may  only  reference  MAT!  material  cards. 

4.  For  heat  transfer  problems,  PTUBE  cards  may  only  reference  MAT4  or  MAT5 
material  cards. 


c 


2.4-267  (6/1/72) 

i ()G 


s 


NASTRAN  DATA  DECK 


Input  Data  Card  PTWIST  Twist  Panel  Property 

Description:  Defines  the  elastic  properties  of  a twist  panel  element.  Referenced  by  the  CTWIST 
card. 

Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

PTWIST 

PID 

MID 

T 

NSM 

PID 

MID 

T 

NSM 

PTWIST 

4 

6 

2.3 

mBm 

5 

6 

1.6 

Field  Contents 

PID  Property  identification  number  (Integer  > 0) 

MID  Material  identification  number  (Integer  > 0) 

T Thickness  of  twist  panel  (Real  / 0.0) 

NSM  Nonstructural  mass  per  unit  area  (Real) 

Remarks : 1.  All  PTWIST  cards  must  have  unique  identification  numbers. 

2.  PTWIST  cards  may  only  reference  MAT!  material  cards. 

3.  One  or  two  twist  panel  properties  may  be  defined  on  a single  card. 


2.4-268  (3/1/70) 


Input  Data  Card  PVISC 


Viscous  Element  Property 


V,5CO“5  •1«“*  -•<*  1*  usad 


Format  and  Example: 


Field 

PID 
Cl,  C2 


Contents 

Property  identification  number  (Integer  > 0) 

Viscous  coefficients  for  extension  and  rotation  (Real) 


Remarks:  1. 

2. 

3. 

4. 


Used  for  both  extensional  and  rotational  viscous  elements. 

Has  meaning  for  dynamics  problems  only. 

?ndepeXrrt'e!  *”  "teri‘’  1ndeP“d=«i  1«  Particular,  thsy  ,ro  toparatura- 

0ns  or  two  viscous  alensnt  propartias  «ay  bo  dafiusd  „„  , sfng,e  card 
Used  only  for  direct  fomulation  of  dynamic  analyses. 


t*' 


2.4-269  (12/31/77) 

fa 


..... 


Li'i^m  t.W-i  at 


NASTRAN  DATA  DECK 


Input  Data  Card  QBDY1  Boundary  Heat  Flux  Load 

Description:  Defines  a uniform  heat  flux  into  HBDY  elements. 
Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

QBDY1 

SID 

QO 

EID 

EID 

EIDm 

"THRU" 

EIDn 

EID 

abc 

QBDY1 

109 

1.-5 

721 

723 

731 

. 

THRU 

790 

796 

ABC 

+bc 

EID 

-etc.- 

def 

+BC 

801 

-etc.- 


Contents 

S*D  Load  set  identification  number  {Integer  > 0) 

Heat  flux  into  element  (Real) 

EID 

EIDm  HBDY  elements  (Integer  > 0;  EIDm  < EIDn) 

EIDn 


Remarks:  1.  Q8DY1  cards  must  be  selected  in  the  Case  Control  Deck  (L0AD  = SID)  to  be  used  in 

statics.  The  power  contributed  into  an  element  via  this  card  is  given  by  the 
equation: 


Pfn  = [(Effective  area)*Q0+A]*F(t~r)  , 

where  effective  area  is  taken  from  PHBDY  cards  and  A is  taken  from  DAREA  card. 

2.  QBDY1  cards  must  be  referenced  on  a TL0ADi  card  for  use  in  transient  analysis.  The 
power  contributed  into  an  element  via  this  card  is  given  by  the  equation: 

pin(t)  = [(Effective  area)*QO*F(t-0  » 

where  the  function  of  time,  F(t--r),  is  specified  on  a TL0AD  or  TL0AD2  card. 

3.  Q0  is  positive  for  heat  input. 

4.  EID  may  be  specified  as  individual  references  or  as  sequential  lists  ("THRU" 
sequences)  and  the  two  methods  may  be  used  interchangeably.  The  only  restriction  is 
that  integer  values  must  appear  in  fields  4 and  9 of  the  QBDY1  card  and  in  fields  2 
and  9 of  each  continuation  card  (if  all  fields  are  used). 


2.4-270  (09/30/83) 


Input  Data  Card  QBDY2 


Boundary  Heat  Flux  Load 


Description:  Defines  grid  point  heat  flux  into  an  HBDY  element. 
Format  and  Example: 


3 4 5 6 7 8 9 10 


QBDY2 

SID 

EID 

QOI 

Q02 

Q03 

Q04 

'X3 

QBDY2 

109 

721 

1.-5 

1.-5 

2.-5 

2.-5 

Contents 

Load  set  identification  number  {Integer  > 0) 

Identification  number  of  an  HBDY  element  (Integer  > 0} 

Heat  flux  at  the  ith  grid  point  on  the  referenced  HBDY  element  (Real  or  blank) 

-"mark5:  K 5uDY2  cards  5e?ected  ^ Case  Control  (L0AD  = SID)  to  be  used  in  statics. 

The  power  contributed  into  each  point,  i,  on  an  element  via  this  card  is  given  by 

P1  = AREAi*QOr 

2.  QBDY2  cards  must  be  referenced  on  a TL0AD  card  for  use  in  transient.  All  connected 

grid  points  will  have  the  same  time  function,  but  may  have  individual  delays  The 

power  contributed  into  each  point,  i,  or  an  element  via  this  card  is  given  by 

Pi(t)  = AREAi.QO..F(t-Ti), 

where  F(t-f.)  is  a function  of  time  specified  on  a TL0AD1  or  TL0AD2  card. 

3.  Q0i  is  positive  for  heat  flux  input  to  the  element. 


Field 

SID 

EID 

QOi 


2.4-271  (12/31/77) 


NASTRAN  DATA  DECK 


ORIGINAL  PAGE  IB 
OF  POOR  QUALITY 


t 

i 


V 


h 


Input  Data  Card  QHBDY 


Boundary  Heat  Flux  Load 


Description:  Defines  a uniform  heat  flux  into  a set  of  grid  points. 

Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

QHBDY 

SID 

FLAG 

QO 

AF 

Gl 

G2 

G3 

G4 

QHBDY 

120 

LINE 

1.5+3 

.75 

13 

15 

Field 


FLAG 


QO 


G1 ,G2,G3,G4 


Remarks : 

1.  The  heat  flux  applied  to  the  area  is  transformed  to  loads  on  the  points.  These 
points  need  not  correspond  to  an  HBDY  element. 

2.  The  tlux  is  applied  to  each  point,  i,  by  the  equation 

P.  = AREA^QO, 

where  QO  is  positive  for  heat  input,  and  AREA,  is  the  portion  of  the  total  area 
associated  with  point  i.  1 

3.  In  statics,  the  load  is  applied  with  the  Case  Control  request:  L0AD  = SID.  In 
dynamics,  the  load  is  applied  by  reference  on  a TL0ADi  data  card.  The  load  at 
each  point  will  oe  multiplied  by  the  function  of  time  F(t-rJ  defined  on  the 
TL0ADi  card.  is  the  delay  factor  for  each  point.  1 

4.  The  number  of  connected  points  for  the  five  types  are  1(P0INT),  2(LINE,REV), 
3(AREA3) , 4(AREA4) . Any  unused  Gi  entries  must  be  on  the  right. 

5.  The  area  factor  AF  is  used  to  determine  the  effective  area  for  the  P0INT  and 
LINE  types.  It  equals  the  area  and  the  effective  width,  respectively.  It  is 
ignored  for  the  other  types,  which  have  their  area  defined  implicitly. 

6.  The  type  flag  defines  a surface  in  the  same  manner  as  the  CHBDY  data  card.  For 
physical  descriptions  of  the  geometry  involved,  see  the  CHBDY  description. 


Contents 

Load  set  identification  number  {Integer  > 0} 

Type  of  area  involved  (must  be  one  of  the  following  "P0INT,"  "LINE,"  “REV," 
"AREA3 , " "AREA4") 

Heat  flux  into  an  area  (Real) 

Area  factor  depends  on  type  (Real  > 0.0  or  blank) 

Grid  point  identification  of  connected  points  (Integer  > 0 or  blank) 


2.4-272  (4/1/73) 

StoiP'  

T‘ilTlfiii~iilfi*~iniil~'lTr'iiiriiii'rt,rrr~imri~iimirinrfin  a , J^J^**r**J*£si-* 


BULK  DATA  DECK 


Input  Data  Card  QVECT  Thermal  Flux  Vector  Load 


Description;  Defines  thermal  flux  vector  from  a distant  source  into  HBDY  elements. 


Format  and  Example: 


1 2 3456789  10 


QVECT 

SID 

Q0 

El 

E2 

E3 

EIDI 

EID2 

EI03 

abc 

QVECT 

333 

1.-2 

-1.0 

0.0 

721 

722 

723 

ABC 

+bc 

EID4 

EID5 

-etc.- 

def 

+BC 

724 

-etc.- 


Field  Contents 

SID  Load  set  identification  number  (Integer  > 0) 

Q0  Magnitude  of  thermal  flux  vector  (Real) 

E1,E2,E3  Vector  components  (in  basic  coordinate  system)  of  the  thermal  flux  vector 

(Real  or  Integer  > 0).  The  total  flux  is  given  by  Q = Q0{E1,E2,E3} 

EIDi  Element  identification  numbers  of  HBDY  elements  irradiated  by  the  distant 

source  (Integer  > 0) 


Remarks : 1.  For  statics,  the  load  set  is  selected  in  the  Case  Control  Deck  (L0AD  = SID).  The 

power  contributed  into  an  element  via  this  card  is  given  by 

P.  = -aA(e*n)*Q0, 


where: 


a 


A 


e 

n 


(e*n) 


absorbtivity 

area  of  HBDY  element 

vector  of  real  numbers  El,  E2,  E3  of 

positive  normal  vector  of  element,  see  CHBDY  data  card  description 
0 if  the  vector  product  is  positive  (i.e.,  the  flux  is  coming  from 
behind  the  element) 


2. 


For  transient  analysis,  the  load  set  (SID)  is  selected  by  a TL0ADi  card  which 
defines  a load  function  of  time.  The  power  contributed  into  the  element  via  this 
card  is  given  by 


Pjt)  = -aA(e(t)*n)»Q0-F(t-T), 


where : 


a, A,  and  n are  the  same  as  the  statics  case 

i(t)  = vector  of  three  functions  of  time,  which  may  be  given  on  TABLEDi 
data  cards.  If  El,  E2,  or  E3  is  an  integer,  it  is  the  table 
identification  number.  If  El,  E2,  or  E3  is  a real  number,  its 
value  is  used  directly;  if  Ei  is  blank,  its  value  is  zero. 

F(t-x)  is  a function  of  time  specified  or  referenced  by  the  parent  TL0AD1 
or  TL0AD2  card.  The  value  t is  calculated  for  each  loaded  point. 

(Continued) 


2.4-273  (09/30/83) 


3 


OiH!  . , , 


NASTRAN  DATA  DECK 


QVECT  (Cont.) 


If  the  referenced  HBDY  element  is  of  TYPE  = ELCYL,  the  power  input  is  an  exact 
integration  over  the  area  exposed  to  the  thermal  flux  vector. 

If  the  referenced  HBDY  element  is  of  TYPE  = REV,  the  vector  should  be  parallel 
to  the  basic  z axis. 

If  a sequential  list  of  elements  is  desired,  fields  7,  8,  and  9 may  specify  the 
first  element,  the  BCD  string  "THRU",  and  the  last  element.  No  subsequent  data 
is  allowed  with  this  option. 


2.4-274  (12/31/77) 

ti4? 


aaaattagg&toittai 


i-Uiny  Ml 


H 


ti 


Input  Data  Card  (jV0L  Volume  Heat  Addition 


Description;  Defines  a rate  of  internal  heat  generation  in  an  element. 
Format  and  Example; 


Field 

SID 

QV 

EID 

EIDm 

EIDn 


Contents 

Load  set  identification  number  (Integer  > 0) 

Power  input  per  unit  volume  produced  by  a heat  conduction  element  (Real) 
Heat  conduction  element  identification  numbers  (Integer  > 0;  EIDm  < EIDn) 


Remarks:  1. 


In  statics,  the  load  is  applied  with  the  Case  Control  request,  L0AD  = SID  The 

tMs  card  i"*° each ,r” po,nt-  <’  c°"”“ed 

P,  ■ QV-V0L,  , 

where  V0L^  is  the  portion  of  the  volume  associated  with  point  i and  QV  is  positive 
for  heat  generation. 

In  dynamics,  the  load  is  requested  by  reference  on  a TL0ADi  card.  The  equivalent 
listedC°isribUted  ^ thl$  CanJ  int°  each  9rid  P°1nt  ’’  connected  to  each  element 

Pt  = QV-V0L.-F(t-r.)  , 

where  V0L^  is  the  portion  of  the  volume  associated  with  point  i and  F(t-r.)  is 

the  function  of  time  defined  by  a TL0ADT  card.  t.  is  the  delay  for  each  point  i. 

EID  may  be  specified  as  individual  references  or  as  sequential  lists  ("THRU" 
sequences)  and  the  two  forms  may  be  used  interchangeably.  The  only  restriction  is 

^wtQinfe9erhVa  mus*  appear  j1?  fields  4 and  9 of  the  QV0L  card  and  in  fields  2 
and  9 of  each  continuation  card  (if  all  fields  are  used). 


2.4-275  (09/30/83) 

lihi 


- ■ ■ 


NASTRAN  DATA  DECK 


* 


Input  Data  Card  RADLST  List  of  Radiation  Area: 

Description:  A list  of  HBDY  identification  numbers  given  in  the  same  order  as  the  columns  of  the 
RADMTX  matrix. 


Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

RADLST 

EIDI 

EID2 

EID3 

EID4 

EID5 

E1D6 

EID7 

EID8 

abc 

RADLST 

10 

20 

30 

50 

31 

41 

THRU 

61 

ABC 

+bc 

EID9 

-etc.- 

def 

+BC 

71 

-etc.- 


Fi  eld  Contents 

EIDi  The  element  identification  numbers  of  the  HBDY  elements,  given  in 

the  order  that  they  appear  in  the  RADMTX  matrix  (Integer  > 0 or 
BCD  "THRU") 


Remarks : 


1.  This  card  is  required  if  a RADMTX  is  defined. 

2.  Only  one  RADLST  card  string  is  allowed  in  a data  deck. 

3.  If  a group  of  the  elements  are  sequential,  any  field  except  2 and  9 may  contain 
the  BCD  word  "THRU".  Element  Id  numbers  will  be  generated  for  every  integer 
between  the  value  of  the  previous  field  and  the  value  of  the  subsequent  field. 
The  values  must  increase,  however, 

4.  Any  element  may  be  listed  more  than  once.  For  Instance,  if  both  sides  of  a 
panel  are  radiating,  each  side  may  participate  in  a different  part  of  the  view 
factor  matrix. 


2.4-276  (4/1/73) 

/ 6>? 


Input  Data  Card  RADMTX 


BULK  DATA  DECK 
Radiation  Matrix 


OK  POOR 


Description:  Matrix  of  radiation  exchange  coefficients  {area  times  view  factor)  for  nonlinear 
heat  transfer  analysis. 

forma!:  and  Example; 


1 

2 

3 

4 

5 

6 

7 

RADMTX 

INDEX 

Fi,i 

Fi+1  .i 

Fi+2.i 

Fi+3,i 

Fi  +4,i 

RADMTX 

1. 

3 

0. 

9.3 

.... 

17.2 
-1 

16.1 

.1 

Field 

INDEX 

Fi+k,i 


9 

Fi  +5  ,i 

6.2 


-etc. 

Contents 


The  column  number  of  the  matrix  (Integer  > 0) 

The  matrix  values  (Real),  starting  on  the  diagonal,  continuing  down  the  column. 
A group  of  zero  s at  the  bottom  of  ti;°  column  may  be  omitted.  A blank  field 
will  end  the  column,  which  disallows  imbedded  blank  fields. 


Remarks : 


1.  The  INDEX  numbers  go  from  1 thru  NA,  where  NA  is  the  number  of  radiating  areas. 

2.  The  radiation  exchange  coefficient  matrix  is  symmetric,  and  only  the  lower  trianqle 
is  input.  Column  1 is  associated  with  the  HBDY  element  first  listed  on  the  RADLST 
card,  Column  2 for  the  next,  etc.  Null  columns  need  not  be  entered. 

NA 

3'  "l  FW  Hd 

= total  irradiation  into  element  i 
qj  = radiosity  (per  unit  area)  at  j 
F.j  = radiation  matrix  (units  of  area) 

4.  A column  may  only  be  specified  once. 

5.  An  element  identification  appearing  on  a RADLIST  card  that  is  not  defined  on  a RADMTX 
card  or  is  only  partially  defined,  will  cause  the  missing  terms  of  the  matrix  column 

to  be  filled  with  zeros.  This  implies  an  infinite  heat  sink  (radiation  loss)  is  present. 


2.4-277  (12/31/77) 


^0 


NASTRAN  DATA  DECK 

OHIGJNAL  PAGE  ESI 
OH  POOR  QUALITY 

Input  Data  Card  RANDPS  Power  Spectral  Density  Specification 

PgsP.^lP.?ion.:  Defines  load  set  power  spectral  density  factors  for  use  in  Random  Analysis  havinq 
the  frequency  deoendent  form  3 9 

Sjk(F)  = (X  + TY)  S(F) 


Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

RANDPS 

SID 

J 

K 

X 

Y 

TID 

RANDPS 

5 

3 

7 

2.0 

2.5 

4 

f.Tg.]  d Contents 

Random  analysis  set  identification  number  (Integer  > 0) 

J Subcase  identification  number  of  excited  load  set  (Integer  > 0) 

K Subcase  identification  number  of  applied  load  set  (Integer  >0;  K _>  J) 

X»Y  Components  of  complex  number  (Real) 

TID  Identification  number  of  a TABRNDi  card  which  defines  G(F)  (Integer  >0) 

Remarks : 

1 . If  J = K,  then  Y must  be  0.0. 

2.  For  TID  = 0,  G(F)  = 1.0. 

3.  Set  identification  numbers  must  be  selected  in  the  Case  Control  Deck  (RAND0M=SID)  to 
be  used  by  NASTRAN. 

4.  Only  20  unique  sets  may  be  defined.  As  many  RANDPS  cards  as  desired  with  the  same 
SID  may  be  input,  however. 

5.  RANDPS  can  only  reference  subcases  included  within  a single  loop  (change  in  direct 
matrix  input  is  not  allowed). 


2.4-278  (4/1/73) 

-t?Z>  0 7/ 
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BULK  DATA  DECK 


ORIGINAL  PAGE  3 
Op  POOR  QUALITY 


Input  Data  Card  RANDT1  Autocorrelation  Function  Time  Lag 

SutStW  Defi"eS  t1nle  199  constants  for  use  random  analysis  autocorrelation  function 


Format  and  Example: 


Field 

SID 

N 

TO 

TMAX 


Contents 

Random  analysis  set  identification  number  (Integer  > 0) 
Number  of  time  lag  intervals  (Integer  > 0) 

Starting  time  lag  (Real  2 0.0) 

Maximum  time  lag  (Real  > TO) 


Remarks : 1. 
2. 


At  least  one  RANDPS  card  must  be  present  with  the  same  set  identification  number. 
The  time  lags  defined  on  this  card  are  given  by 


3. 


Time 

used 


T.  m t + T|Tiax  " To 
1 0 N 


by9NASTRAN^St  ^ 1n  the  CaSe 


(i  - 1),  i = 1,  N + 1 
Control  Deck  (RAND0M=SID)  to  be 


2.4-279  (3/1/70) 


NASTRAN  DATA  DECK 


Input  Data  Card  RELES  Release  Substructure  Connectivities 

nofT5&bl°connected?S  *8tS  °f  COnlponent  de9rees  of  freedom  at  substructure  grid  points  which  are 


Format  and  Example: 


4 5 6 7 8 9 10 


RELES 

SID 

NAME 

Gl 

Cl 

G2 

C2  G3 

C3 

IU 

def 

RELES 

6 

WINGRT 

17 

456 

18 

456 

21 

123 

DEF 

+ef 

G4 

C4 

etc. 

GN 

CN 

+EF 

25 

456 

Field 


Contents 


SID 

NAME 

Gi 

Ci 


Set  identification  number  {Integer  > 0) 

Name  of  basic  substructure  (BCD) 

Grid  or  scalar  point  identification  number  (Integer  > 0) 


component  number  - Any  unique  combination  of  the  digits  1 - 6 (with  no 
blanks)  when  the  Gi  are  grid  points,  or  null  if  they  are  scalar  points. 


iiu  imueuueu 


Remarks:  1.  The  RELES  data  will  override  any  connections  generated  automatically  from  geometry 
and  any  connections  defined  on  C0NCT  data  cards.  y 

2.  The  RELES  data  will  not  override  connections  defined  on  the  C0NCT1  data  card. 

3.  Connectivity  sets  must  be  selected  in  the  Substructure  Control  Dack  (C0NNECT=SID) 

rnMRiiorSed  NASTRAN.  Note  that  ' CONNECT 1 is  a subcommand  of  the  substructure 
ipnoiNE:  coimtand. 

4.  Connectivities  defined  during  previously  executed  COMBINE  operations  will  be 

kSd  mfy  be  refer?nced  ^ the  grid  point  ID  and  component  of  any  one  of  the 
basic  substructures  associated  with  that  connectivity. 


2.4-280  (3/1/76) 
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BULK  DATA  DECK 

Input  Data  Card  REMFLUX  - Remanent  Flux  Density 

— Cr1ption-:  deifies  remanent  flux  density  for  selected  elements. 

Format  and  Example: 


REMFLUX 

SID 

CID 

BRX 

BRY 

BRZ 

EID1 

EID2 

a 

EI.D3 

W 

REMFLUX 

2 

1. 

2. 

3. 

1 

2 

3 

Alternate  Form; 


REMFLUX 

SID 

CID 

BRX 

BRY 

BRZ 

EID1 

"THRU" 

EID2 

REMFLUX 

2 

1. 

2. 

3. 

1 

THRU 

3 

Field 

SID 

CID 

BRX, BRY, BRZ 
EID1.EID2.EID3 


Contents 

Load  set  identification  number  (Integer  > 0) 
Coordinate  system  identification  number  (Integer  > 0) 
Remanent  flux  density  in  coordinate  system  CID  (Real) 
Element  identification  numbers  (Integer  > 0) 


Remarks: 


’•  KfcE*  “St  be  se'“ted  in  the  Case  c°"»ol  “eck  (LSMO-SIO)  to  bo  used  by 

2-  sr-ss.— 

3'  m „r 

4.  CID  must  presently  be  0 or  blank. 


2.4-281  (09/30/83) 


NASTRAN  DATA  DECK 


ORIGINAL  PAGE 
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Input  Data  Card  RF0RCE  Rotational  Force 

Description.  Defines  a static  loading  condition  due  to  a centrifugal  force  field. 


Format  and  Example: 


RF0RCE 

SID 

G 

CID 

A 

u 

N1 

/ 

N2 

a 

N3 

9 

10 

RF0RCE 

2 

5 

1 

CT> 

0.0 

0.0 

1.0 

Field 

SID 

G 

CID 

A 

N1 
N2 
N3 


Contents 

Load  set  identification  number  (Integer  > 0) 

Grid  point  identification  number  (Integer  _>.  0) 

Coordinate  system  defining  rotation  direction  (Integers  0 or  blank) 
Scale  factor  for  rotational  velocity  in  revolutions  per  unit  time  (Real) 


Rectangular  components  of  rotation  direction  vector 
The  vector  defined  will  act  at  point  G. 


(Real;  Ml2  + N22  + N32  > 0.0) 


Remarks : 1. 

2. 

3. 


G = 0 means  the  basic  coordinate  system  origin. 

CID  = 0 means  the  basic  coordinate  system. 

NASTRarjtS  mUSt  bS  sel6cted  in  the  Case  Control  Deck  (L(3AD=$ID)  to  be  used 


by 


4. 


Rotational  force  sets  can  be 
L0AD  bulk  data  card. 


combined  with  other  static  loads  only  by  using  the 


5. 


Case1  Control tDeck?nerated  ^ ^ ^ C3n  be  pn'nted  Wlth  an  0L0A'1  request  ™ the 


6. 


7. 


For  elements  with  lumped  mass,  the  centrifugal  acceleration  is  calculated  at  the 

! M , Grid  point  offsets  of  the  ch  a tlsl  defiJS 

with  bar  and  C0NM2  elements  are  taken  into  account. 

imni?^+ientS  ?SIn9  the  coupled  "consistent1'  mass  option  (C0UPMASS)  or  those  with 
implicit  coupled  mass  matrices  such  as  IHEXi  and  TRIAAX  elements  the  centrifuaal 

1S  tPen  mu  ,p'ied  ttie  mass  niatrix  to  generate  loads.  Therefore  for 

represent^he^ctu^^celerati'on^field?  °f  r°tation  Sh°Uld  be  kept  sma11  to  best 


8. 


When  applying  a rotational  force  to 
blank;  N1  and  N2  must  be  0.0. 


an  axi symmetric  element,  G and  CID  must  be  0 or 


2.4-282  (12/31/77) 

62? 


Input  Data  Card  RINGAX 


Axi symmetric  Ring 


Inscription:  Defines  a ring  for  a model  containing  CC0NEAX,  CTRAPAX  or  CTRIAAX  elements. 

Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

RINGAX 

ID 

R 

Z 

>< 

2x7 

r ps 

RINGAX 

3 

2.0 

-10.0 

162 

Contents 

Ring  identification  number  (1  < Integer  < 10®) 

Ring  radius  (Real  > 0.0) 

Ring  axial  location  (Real) 

Permanent  single-point  constraints  (any  unique  combination  of  the  digits 


Remarks:  1.  This  card  is  allowed  if  and  only  if  an  AXIC  card  is  also  present. 

2‘  :^nJUlilbrDcf-de^es  freedoni  de^ned  is  (6-PS)-H  where  H is  the  harmonic 

count  and  PS  is  the  number  of  digits  in  field  8.  (See  AXIC  card.) 

3‘  identification  numbers  must  be  unique  with  respect  to  all  other  P0INTAX. 

RINGAX  and  SECT AX  identification  numbers. 

4‘  I?e  tPVr^h  and  slxth  degrees  of  freedom  must  be  constrained  when  transverse  shear 
flexibility  is  not  included  for  the  conical  shell. 

5.  For  a discussion  of  the  conical  shell  problem  see  Section  5.9  of  the  Theoretical 

ncUIUcu  • 

6.  For  a discussion  of  the  axisymmetric  solid  problem,  see  Section  5.11  of  the 
Theoretical  Manual. 


2.4-283  (12/31/77) 

479 


NASTRAN  DATA  DECK 


ORIGINAL  PRGS 
OF  POOR  QUALITY 


Input  Data  Card  RIHGFL  Axi symmetric  Fluid  Point 

Description:  Defines  a circle  (fluid  point)  in  an  axisymmetric  fluid  model. 
Format  and  Example: 


RINGFL 

IDF 

XI 

X2 

X3 

Q 

IDF 

/ 

XI 

a 

X2 

9 

X3 

10 

RINGFL 

3 

1.0 

30.0 

Field 

TDF 

X1.X2.X3 


Contents 

Unique  identification  number  of  the  fluid  point  (Integer.  0 < IDF  < 105) 
‘r'Sr  0f  POlnt  in  fluid  coordl'nate  system  defined  on  AXIF  card  (Real; 


Remarks:  1.  This  card  is  allowed  only  if  an  AXIF  card  is  also  present. 


2‘  SuSlVaidMulS*^;?*!0"  ™berS  “S*  be  Un,,oe  "ith  rK»Kt  to  scalar, 

3‘  !lh  XZ-’  are  z)  f0f>  a cylindrical  coordinate  system  and  (o  e a)  for  a 

spherical  coordinate  system.  0 and  are  in  degrees  The  value  of  o m.rti  ho 
greater  than  zero.  The  value  of  * must  be  blank  or  zero. 

4.  One  or  two  fluid  points  may  be  defined  per  card. 


2.4-284  (09/30/83) 

67? 


...  !. 


BULK  DATA  DECK 


Input  Data  Card  RL0AD1  Frequency  Response  Dynamic  Load 

Description:  Defines  a frequency  dependent  dynamic  load  of  the  form 

|P(f)|  = {a[C (f ) + iD(f)]  e1*6  " 2irfx}} 


ORf&iV.flr 

OF  POO,-.;" 


for  use  in  frequency  response  problems. 


Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

RL0AD1 

1 SID 

I L 

M 

N ! 

TC 

TD 

RL0AD1 

i 5 

! 3 

6 

9 1 

1 

2 

Field  Contents 


SID 

L 

M 

N 

TC 

TD 


Set  identification  number  {Integer  > 0) 

Identification  number  of  DAREA  or  DAREAS  and  L0ADC  card  set  which  defines  A 
{Integer  > 0) 

Identification  number  of  DELAY  or  DELAYS  card  set  which  defines  x (Integer  ^ 0} 

Identification  number  of  DPHASE  or  DPHASES  card  set  which  defines  e (Integer  >,  0) 

Set  identification  number  of  TABLEDi  card  which  gives  C(f)  (Integer  >_  0; 

TC  + TD  > 0) 

Set  identification  number  pf  TABLEDi  card  which  gives  D(f)  (Integer  ^0; 

TC  + TD  > 0) 


Remarks : 1.  If  any  of  M,  N,  TC  or  TD  are  blank  or  zero,  the  corresponding  x,  e,  C(f),  or  D(f) 
will  be  zero 

2.  Dynamic  load  sets  must  be  selected  in  the  Case  Control  Deck  (DL0AD=SID)  to  be 
used  by  NASTRAN. 

3.  RL0AD1  loads  may  be  combined  with  RL0AD2  loads  only  by  specification  on  a DL0AD 
card.  That  is,  the  SID  on  a RL0AD1  card  may  not  be  the  same  as  that  on  a RL0AD2 
card. 


4.  SID  must  be  unique  for  all  RL0AD1,  RL0AD2,  TL0AD1  and  TL0AD2  cards. 

5.  With  automated  multi-stage  substructuring,  DAREAS  cards  may  only  reference  degrees 
of  freedom  in  the  boundary  set  of  the  solution  structure. 


6.  When  L references  L0ADC  cards,  DAREAS  cards  with  the  same  set  identification  and 
non-zero  loads  must  also  exist. 


2.4-285  (12/29/78) 
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NASTRAN  DATA  DECK 

Input  Data  Card  RL0AD2  Frequency  Response  Dynamic  Load 

Description:  Defines  a frequency  dependent  dynamic  load  of  the  form 

{P(f)}  = jAB(f)ei{+tf>  + 6 - 2lrfT>J 

for  use  in  frequency  response  problems. 

Format  and  Example: 

— i — — 4 5 6 7 8 q m 

h h i tb'~  tp  t — H — r~^-\ 

RL0AD2  |s  3 I 6 21  [ 7 2 | 

Contents 

SID  Set  Identification  number  (Integer  > 0) 

L {Integ^fj)"  nun,ber  °f  DAREA  0r  DAREAS  and  L^ADC  card  set  which  defines  A 

H Identification  number  of  DELAY  or  DELAYS  card  set  which  defines  T (Integer  > 0) 

" (?n2lglrt'it5)n  nUmb6r  °f  DPHASE  °r  DPHASES  card  set  defines  e in  degrees 

TB  Set  identification  number  of  TABLEDi  card  which  gives  B(f)  (Integer  a 0) 

Set  identification  number  of  TABLEDi  card  which  gives  *(f)  in  degrees  (Integer  > 0) 

Remarks:  I.  If  any  of  M,  N or  TP  are  zero,  the  corresponding  x,  0 or  <j>(f)  will  be  zero. 

2*  bf: mim*  SetS  mUSt  be  Se1ect6d  in  the  Case  Contro1  Deck  (DL0AD=SID)  to  be  used 

3.  RL0AD2  loads  may  be  combined  with  RL0AD1  loads  only  bv  SDecification  nn  * moinn 

SS;  Ttat  ,s-  the  SID  on  a 8L0flD2  “rt  -V  asp£  & % .*  Km 

4.  SID  must  be  unique  for  all  RL0AD1 , RL0AD2,  TL0AD1  and  TL0AD2  cards. 

5-  s’iarrjrjssR  reference 

6'  “rts  "«*  «»  — « identification  and 


2.4-286  (12/29/78) 
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BULK  DATA  DECK 


Input  Data  Card  SECTAX  Axisymmetric  Sector 

Description:  Defines  a sector  of  a model  containing  CC0NEAX,  CTRAPAX  or  CTRIAAX  elements. 
Format  and  Example: 


1 4 , 5 . 6 7 8 9 10 


SECTAX 

ID 

RID 

R 

PHI  1 

PHI2 

IW 

SECTAX 

1 

2 

3.0 

30.0 

40.0 

Field 


Contents 


ID 

RID 

R 

PHI1 

PHI2 


Sector  identification  number  (Unique  Integer  > 0) 
Ring  identification  number  (see  RINGAX) (Integer  > 0) 
Effective  radius  (Real) 

Azimuthal  limits  of  sector  in  degrees  (Real) 


Remarks:  1.  This  card  is  allowed  if  and  only  if  an  AXIC  card  is  also  present. 

2.  SECTAX  identification  numbers  must  be  unique  with  respect  to  all  other  P0INTAX, 
RINGAX  and  SECTAX  identification  numbers. 

3.  For  a discussion  of  the  conical  shell  problem,  see  Section  5.9  of  the  Theoretical 
Manual . 


4.  For  a discussion  of  the  axisymmetric  solid  problem,  see  Section  5.11  of  the  Theo- 
retical Manual. 


f 


2.4-287  (3/1/76) 


NASTRAN  DATA  DECK 


Input  Data  Card  SEQEP  Extra  Point  Resequencing 


Description;  The  purpose  of  this  card  is  to  allow  the  user  to  reidentify  the  formation  sequence 
of  the  extra  points  of  his  structural  model  in  such  a way  as  to  optimize  bandwidth  which  is 
essential  for  efficient  solutions  by  the  displacement  method. 


Format  and  Example; 


1 

~*T' 

4 

5 

""’T" 

'"‘T' 

10 

SEQEP 

ID 

SEQID 

ID 

SEQID 

ID 

SEQID 

ID 

SEQID 

SEQEP 

5392 

15.6 

2 

1.9. 2. 6 

3 

_2 

field  Contents 

ID  Extra  point  identification  number  (Integer  > 0) 

SEQID  Sequenced  identification  number  (a  special  number  described  below) 


Remarks : 1.  ID  is  any  extra  point  identification  number  which  is  to  be  reidentified  for 

sequencing  purposes.  The  sequence  number  is  a special  number  which  may  have  any  of 
uSLforms  where  X is  a decima1  integer  digit  - XXXX.X.X.X,  XXXX.X.X, 
XXXX.X  or  XXXX  where  any  of  the  leading  X's  may  be  omitted.  This  number  must  con- 
tain no  imbedded  blanks. 

2.  If  the  user  wishes  to  insert  an  extra  point  between  two  already  existing  grid, 
scalar  and/or  extra  points,  such  as  15  and  16,  for  example,  he  would  define  it  as, 
say  5392,  and  then  use  this  card  to  insert  extra  point  number  5392  between  them  by 
equivalence  it  to,  say,  15.6.  All  output  referencing  this  point  will  refer  to 

4 

3.  The  SEQID  numbers  muct  be  unique  and  may  not  be  the  same  as  a point  ID  which  is  not 
being  changed.  No  extra  point  ID  may  be  referenced  more  than  once. 

4.  Nio  continuation  cards  (small  field  or  large  field)  are  allowed  with  either  the 

SEQGP  or  the  SEQEP  card.  " - -~ 

5.  From  one  to  four  extra  points  may  be  resequenced  on  a single  card. 


2.4-288  (3/1/70) 


BULK  DATA  DECK 


■ U %»■*• 

VI 


ft 


Input  Data  Card  SEQGP 


Grid  and  Scalar  Point  Resequencing 


Description:  Used  to  order  the  grid  points  and  user-supplied  scalar  points  of  the  problem.  The 
purpose  of  this  card  is  to  allow  the  user  to  reidentify  the  formation  sequence  of  the  grid  and 
scalar  points  of  his  structural  model  in  such  a way  as  to  optimize  bandwidth  which  is  essential 
tor  efficient  solutions  by  the  displacement  method. 


Format  and  Example: 


1 

3 

'T^ 

T 

T- 

'll 

IT 

10 

SEQGP 

ID 

SEQID 

ID 

SEQID 

I ID 

SEQID 

ID 

SEQID 

SEQGP 

5392 

15.6 

! 2 

1.9. 2. 6 

3 

2 

Field  Contents 

ID  Grid  or  scalar  point  identification  number  (Integer  > 0) 

SEQID  Sequenced  identification  number  (a  special  number  described  below) 


Remarks : 1.  ID  is  any  grid  or  scalar  point  identification  number  which  is  to  be  reidentified 
for  sequencing  purposes.  The  grid  point  sequence  number  (SEQID)  is  a special 

nunber  which  may  have  any  of  the  following  forms  where  X is  a decimal  integer  digit 

- XXXX.X.X.X,  XXXX.X.X,  XXXX.X  or  XXXX  where  any  of  the  leading  X's  may  be  omitted. 
This  number  must  contain  no  imbedded  blanks. 

2.  If  the  user  wishes  to  insert  a grid  point  between  two  already  existing  grid  points, 
such  as  15  and  16,  for  example,  he  would  define  it  as,  say  5392,  and  then  use  this 
card  to  insert  grid  point  number  5392  between  them  by  equivalencing  it  to,  say  15.6. 
All  output  referencing  this  point  will  refer  to  5392. 

3.  The  SEQID  numbers  must  be  unique  and  may  not  be  the  same  as  a point  ID  which  is  not 

being  changed.  No  grid  point  ID  may  be  referenced  more  than  once. 

4.  No  continuation  cards  (small  field  or  large  field)  are  allowed  with  either  the  SEQGP 
or  the  SEQEP  card. 

5.  From  one  to  four  grid  or  scalar  points  may  be  resequenced  on  a single  card. 


2.4-289  (3/1/70) 
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NASTRAN  DATA  DECK 


Input  Data  Card  S EJI  ' Grid  Point  List 

Pg.scr"lption:  Defines  a set  of  structural  grid  points  by  a list. 


0fr  POOR  QUALITY 


Format  and  Example: 


1 

i 

4 

5 

§ 7 8 g in 

SET! 

SID 

G1 

G2 

G3 

G4 

G5 

G6 

G7 

ABC 

SET! 

3 

[31 

62 

93 

124 

16 

17 

18 

ABC 

+BC 

[G8 

|— etc.- 

r 

+BC 

19 

Field 


Contents 


SID 

G1 ,G2,  etc. 


Set  of  identification  numbers  (Integer  > 0). 

List  of  structural  grid  points  (Integer  > 0 or  "THRU"). 


Remarks:  1.  These  cards  are  referenced  by  the  SPLINE  data  cards. 


2-  w ft  5S  rMWifra  j jsiarftfti Thc 
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BULK  DATA  DECK 


ORIGINAL  PAGE  IB 
OH  POOR  QUALITY 

Input  Data  Card  SET2  Grid  Point  List 

Description:  Defines  a set  of  structural  grid  points  in  terms  of  aerodynamic  macro  elements. 


format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

SET2 

SID 

MACRO 

SP1 

SP2 

CHI 

CH2 

ZMAX 

ZMIN 

] 

SET2 

3 

111 

.0 

.75 

0. 

.667 

1.0 

-3.51 

Field 


Contents 


SID  Set  identification  number  {Integer  > 0). 

MACR0  Element  identification  number  of  an  aero  macro  element  (Integer  > 0). 

SP1  ,SP2  Lower  and  higher  span  division  points  defining  prism  containing  set 

{-.01  < Real  < 1.01) 

CH1,CH2  Lower  and  higher  chord  division  points  defining  prism  containing  set 

(-.01  < Real  < 1.01) 

ZMAX, ZMIN  Top  and  bottom  z coordinates  (using  right-hand  rule  with  the  order  the  corners 

as  listed  on  a CAER01  card)  of  the  prism  containing  set  (Real).  Usually 
ZMAX  > 0,  ZMIN  < 0. 


Remarks:  1.  These  cards  are  referenced  by  the  SPLINEi  data  cards. 

2.  Every  grid  point,  within  the  defined  prism  and  within  the  height  range,  will  be  in 
the  set.  For  example. 


The  shaded  area  in  the  figurp  defines  the  cross-section  of  the  prism  for  the  sample 
data  given  above.  Points  exactly  on  the  boundary  may  be  missed,  hence,  to  get  the 
area  of  the  macro  element,  use  SP1  = -.01,  SP2  = 1.01,  etc. 

3.  A zero  value  for  ZMAX  or  ZMIN  implies  infinity  is  to  be  used. 

4.  To  find  the  (internal)  grid  ID's  found,  use  DIAG  18. 


2.4-291  (12/29/78) 

6 Sr  f 


arffiVBltMimifUtriiilir""-*— 1 


Input  Data  Card  SLBDY 


nastran  DATA  DECK 


ORIGINAL  FA §E  IS 

QE  POOR  QUALITY 


Slot  Boundary  List 


vist  of,s1ot  points  whi'ch  iie 

riuia  and  a set  of  evenly  spaced  radial  slots. 


on  an  interface  between  an  axi symmetric 


Format  and  Example: 


SLBDY 

RR0 

M 

ID1 

D 

ID2 

& 

ID3 

7 

ID4 

8 

ID5 

? io 

ID6  abc 

oLdUY 

+bc 

+BDY 

0.002 

ID7 

r>r> 

6 

-etc.- 

16 

17 

18 

- etc.  - 

25 

20 

21 

+BDY 

+def 

Field 

RH0 

M 

IDj 

Remarks: 


Contents 

Density  of  fluid  at  boundary  (Real  > 0.0,  or  blank) 

Number  of  slots  (Integer  > 0,  or  blank) 

po1nt5  at  bound,ri' with 

1.  This  card  is  allowed  only  if  an  AXSL0T  card  is  also  present. 

2-  &r«2s7U?  s?  ss? u,^v?;r,?i2?  *xsl?t  'v  <? 

the  boundary  will  be  generated!  effective  value  of  M is  zero,  no  matrices  at 


3. 


l"rt  of.  the  boundary.  The  points 

least  two  points  must  be  defined  9 boundary  ™ either  direction.  At 


More  than  one  logical  boundary  card  may  be  used. 


2.4-292 


(6/1/72) 


LULK  DATA  DECK 


Input  Data  Card  SL0AD  Static  Scalar  Load 

Description:  (Jsed  to  apply  static  loads  to  scalar  points. 


SID  Load  set  identification  number  {Integer  > 0) 

S Scalar  point  identification  numbc,  ^Integer  > 0) 

F Load  value  (Real) 


— marks:  K must  be  selected  ™ the  Case  Control  Deck  (L0AD=SID)  to  be  used  by 

2.  Up  to  three  scalar  loads  may  be  defined  on  a single  card. 


2.4-293  (3/1/70) 


NASTRAN  DATA  DECK 


Input  Data  Card  SPC  Single-Point  Constraint 


Description  : Defines  sets  of 


single-point  constraints  and  enforced  displacements. 


Format  and  Exampl e : 


5 6 

D G 

-2.6  5 


Contents 


Identification  number  of  single-point  constraint  set  (Integer  > o) 

Grid  or  scalar  point  identification  number  (Integer  > 0) 

point^dentification'numb^  « oT’blSklf 

»alus  of  en  formed  displacement  for  .11  coordinates  designated  by  6 and  C (Seal) 


Remarks : 1. 


“'i'Pcint  constraint^] ationS (MPC^card)^or  as^deqree  ^5p|nde"t  coordinate  in  a 
ment  (CRIGD1,  CRIGD2  csinns  VnrrnD]  or  as.?  de9ree  of  freedom  on  a rigid  ele- 

wm'or  wfc?S5:  TS  JWfcfW.2  tsssr*  " a sra-  *"• 


Single-point  forces  of  constraint  are  recovered  during  stress  data  recovery. 


be  usedPbynwASTRANra1nt  aet':  must  be  selected  in  tbe  Case  Control  Deck  (SPC=SID)  to 


Fro.  one  to  twelve  single-point  constraints  may  be  defined  on  a single  card. 


GRID'S?"  °f  freed°"  my  be  red™dant,y  specified  as  permanent  constraints  on  the 


Jteenforced  displacement.  D,  is  used  only  in  static  analyses  (Rigid  Formats  1.  2. 


flxlhe  SSSu^f&tlSiS!1"15  app,ied  »»ber  1 are  used  to 


(Rigld^Format  ILtS  f7Z'ZL,5  analysis 

in  other  Rigid  Formats.  ‘ ror  met^oc*s  of  defining  boundary  temperatures 


2.4-294  (12/31/77) 
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BULK  DATA  DECK  £ poor  quality 

Input  Data  Card  SPCI  Single-Point  Constraint 

Description:  Defines  sets  of  single-point  constraints. 


Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

SPCI 

SID 

C 

Gl 

G2 

G3 

G4 

G5 

G6 

abc 

SPCI 

3 

2 

1 

3 

10 

9 

6 

5 

ABC 

+bc 

G7 

G8 

G9 

-etc.- 

+BC 

2 

8 

Alternate  Form 


SPCI 

SID 

C 

GIDI 

"THRU" 

GID2 

SPCI 

313 

12456 

6 

THRU 

32 

Fie^d  Contents 

SID  Identification  number  of  single-point  constraint  set  (Integer  > 0) 

C Component  number  (Any  unique  combination  of  the  digits  1-6  (with  no  imbedded 

blanks)  when  point  identification  numbers  are  grid  points;  zero  or  blank  if 
point  identification  numbers  are  scalar  points) 

Gi , GIDi  Grid  or  scalar  point  identification  numbers  (Integer  > 0) 


Remarks : 1.  Note  that  enforced  displacements  are  not  available  via  this  card.  As  many  continua- 
tion cards  as  desired  may  appear  when"^THRU"  is  not  used. 


2.  A coordinate  referented  on  this  card  may  not  appear  as  a dependent  coordinate  in  a muli 
point  constraint  relation  (MPC)  or  as  a degree  of  freedom  on  a rigid  element  (CRIGD1, 
CRIGD2,  CRIGD3,  CRIGDR) , nor  may  it  be  referenced  on  a SPC,  0MIT,  0MIT1 , or  SUP0RT  care 

3.  Single-point  constraint  sets  must  be  selected  in  the  Case  Control  Deck  (SPC=SID)  to 
be  used  by  NASTRAN. 


4.  SPC  degrees  of  freedom  may  be  redundantly  specified  as  permanent  constraints  on  the 
GRID  card. 


5.  A]X  grid  points  referenced  by  GIDI  thru  GID2  must  exist. 

6.  In  heat  transfer  analysis,  constraints  applied  to  component  number  1 are  used  to 
fix  the  temperature  at  a point. 


r 
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OF  POOR  QUAUTY 


Input  Dct.f  Card  SPCADD  Single-Point  Constraint 


Desci  ipcion;  Defines  a single-point  constraint  set  as 
defined  via  SPC  or  SPC1  cards. 


a union  of  singl'e-point  constraint  sets 


Fonnat  and  Example: 


SPCADD 

SID 

SI 

S2 

S3 

U 

S4 

/ 

S5 

o 

S6 

9 

S7 

10 

[abc 

SPCADD 

100 

3 

2 

9 

1 

+bc 

S8 

S9 

1 

-o 

-p 

<u 

1 

Field 

SID 

Si 


Contents 

nu,?b?r  for  new  single-point  constraint  set  (Integer  > 0:  / 101  or 
102  if  axisymmetric) 

cards1  ^{Integer^O^SID  ^?je“pmnt  constraint  sets  defined  vVa  SPC  or  SPC1 


-emarks:  1 * Single-point  constraint  sets  must  be  selected  in  the  Case  Control  Deck  (SPC=SID)  to 

be  used  by  NASTRAN. 


2.  No  Si  may  be  the  identification  number  of  a single-point  constraint  set  defined 
by  another  SPCADD  card. 

3.  The  Si  values  must  be  unique. 

4.  Set  identification  numbers  of  101  or  102  cannot  be  used  in  ax i symmetri c problems. 


2.4-296  (12/31/77) 

Uf 


Input  Data  Card  SPCAX 


Axi symmetric  Single-Point  Constraint 


Description;  Defines  sets  of  single-point  constraints  for  a model  containing  CC0NEAX,  CTRAPAX 
or  CTRIAAX  elements. 

Format  and  Example; 


1 

2 

3 

4 

5 

6 

7 

,8 

9 

10 

SPCAX 

SID 

RID 

HID 

C 

V 

SPCAX 

2 

3 

4 

13 

6.0 

field  Contents 


SID 

RID 

HID 

C 

V 


Identification  number  of  single-point  constraint  set  (Integer  > 0;  f 101  or  102) 
Ring  identification  number  (see  RINGAX)  (Integer  > 0) 

Harmonic  identification  number  (Integer  > 0) 

Component  identification  number  (any  unique  combination  of  the  digits  1-6) 
Enforced  displacement  yalue. (Real ) 


Remarks : 1.  This  card  is  allowed  if  and  only  if  an  AXIC  card  is  also  present. 

2.  Single-point  constraint  sets  must  be  selected  in  the  Case  Control  Deck  (SPC=SID1  to 
be  used  by  NASTRAN. 

3.  Coordinates  appearing  on  SPCAX  cards  nay  not  appear  on  MPCAX,  SUPAX  or  0MITAX  cards. 


4.  For  a discussion  of  the  conical  shell  problem,  see  Section  5.9  of  the  Theoretical 
Manual. 


5.  For  a discussion  of  the  axi symmetric  solid  problem,  see  Section  5.11  of  the  Theo- 
retical  Manual. 


2.4-297  (12/31/77) 

I#  (TO 


NAS TRAN  DATA  DECK 


ORIGINAL  PAGE  B 
Op  POOR  QUALITY 


input  Data  Card  SPCD  Enforced  Displacement  Value 

Description:  Defines  an  enforced  displacement  value  for  static 
Lj&AD. 


analysis,  which  is  requested  as  a 


Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

SPCD 

SID 

G 

C 

I D 

G 

C 

D 

x* 

SPCD 

100 

32 

436 

1 -2.6 

5 

+2.9 

Field 


Contents 


SID 

G 

C 


D 


Identification  number  of  a static  load  set  (Integer  > 0) 

Grid  or  scalar  point  identification  number  (Integer  > 0) 

/ 

Component  number  (any  unique  combination  of  the  digits  1-6  (with  no  imbedded 
blanks-}  when  point  identification  numbers  are  grid  points;  zero  or  blank  if 
point  identification  numbers  are  scalar  points} 

Value  of  enforced  displacement  for  all  coordinates  designated  by  u and  C (Real) 


Remarks : 1.  A coordinate  referenced  on  this  card  must  be  referenced  by  a selected  SPC  or  SPC1 
data  card . 


2.  Values  of  D will  override  the  values  specified  on  an  SPC  bulk  data  card,  if  the 
L0AD  set  is  requested. 

3.  The  bulk  data  L0AD  combination  card  will  not  request  an  SPCD. 

4.  At  least  one  bulk  data  L0AD  card  (F0RCE,  SL0AD,  etc.)  is  required  in  the  L0AD  set 
selected  in  case  control. 


5.  The  enforced  displacement,  D,  is  used  only  in  static  analyses  (Rigid  Formats  1,  2, 
4,  5,  6,  14). 

6.  In  heat  transfer  analysis,  D,  is  used  to  define  an  enforced  temperature  in  statics 
analysis  (Rigid  Format  1 only).  See  Section  1.8  for  methods  of  defining  boundary 
temperatures  in  other  Rigid  Formats. 
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rusi-if" 


BULK  DATA  DECK 


ORIGINAL  PAG;:  -3 
OF  POOR  QUALITY 


Input  Data  Card  SPCFLD  - Specified  Magnetic  Field 
Description:  Specifies  magnetic  field  at  selected  grid  points. 
Format  and  Example: 


1 

2 

3 

4 5 6 7 8 9 in 

SPCFLD 

SID 

CID 

HCX 

HCY 

HCZ 

G1 

G2 

G3 

SPCFLD 

18 

12,25 

0. 

62. 

8 

17 

103 

First  Alt 

ernate  Fo 

m: 

l ( 

SPCFLD 

SID 

— 

CID 

HCX 

HCY 

HCZ 

GID1 

"THRU" 

GID2 

SPCFLD 

.8 

12.25 

0. 

62. 

9 

THRU 

27 

Second  All 

ternate  F< 

arm: 

!SPCFLD 

SID 

CID 

HCX 

HCY 

HCZ 

-1 

X' 

X 

SPCFLD 

18 

12.25 

0. 

62. 

-1 

.Tib, 

Field 

SID 

CID 

HCX, HCY, HCZ 
Gi.GIDi 


Contents 

Load  set  identification  number  (Integer  > 0) 

Coordinate  system  identification  number  (Integer  > 0 or  blank) 
Components  of  specified  Hc  field  in  coordinate  system  CID  (Real) 
Grid  point  identivication  numbers  (Integer  > 0) 


Remarks: 


'•  haI?RAN?S  ™St  be  !e,ected  in  the  C-"ie  c™tr«>  0«k  (LPD-SID)  to  be  used  by 

2-  St"  “SS'1’  a"  SrM  P0,nt  "“‘mutton 

3’  f°™  °f  “*  Card  ,tot  Specif,ed  "c  =PP" 

3.  CID  must  presently  be  0 or  blank. 


les 
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ORfGifv'AL  rACE  ?•? 
OF  POOR  QUAUT'tf 

Input  Data  Card  SPCS  Substructure  Single  Point  Constraints 

Desmptjon:  Defines  a set  of  single  point  constraints  on  a specified  basic  substructure. 


Format  and  Example: 


1 

5 

6 

7 

8 

9 

SPCS 

G2 

C2 

G3 

C3 

abc 

SPCS 

61 

9 

45 

18 

36 

+bc 

G4 

C4 

G5 

C5 

G6 

C6 

G7 

C7 

def 

+BC 

88 

136 

etc. 

Field 

SID 

NAME 

Gi 

Ci 

Remarks: 


Contents 

Set  identification  number  (Integer  > 0} 

Basic  substructure  name  (BCD) 

Grid  or  scalar  point  identification  number  in  substructure  (Integer  > 0) 

Component  number  - Any  unique  combination  of  the  digits  1 - 6 (with  no  imbedded 
blanks)  when  the  Gi  are  grid  points,  or  null  if  they  are  scalar  points. 

1.  A coordinate  referenced  on  this  card  may  not  appear  as  a dependent  coordinate  in  a 
SMli1  constraint  relation,  nor  may  it  be  referenced  on  a SPCS1,  SPC,  SPC1, 
0MIT,  0MIT1  or  SUP0RT  card. 


2. 

3. 

4. 


Single-point  forces  of  constraint  are  recovered  during  stress  data  recovery. 

Single-point  constraint  sets  must  be  selected  in  the  Case  Control  Deck  (SPC=SID)  to 
□e  used  by  NASTRAN. 

A single  G,  C pair  may  not.  specify  all  component  degrees  of  freedom  for  a connected 
grid  point  where  only  some  of  the  degrees  of  freedom  of  the  grid  point  have  been 
connected  or  when  some  have  been  disconnected  via  the  RELES  card.  Thr  deqrees  of 
freedom  which  were  connected  and  those  that  were  not  connected  must  be  referenced 
separately. 
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OF  POOR  QUAUTY 


Input  Data  Card  SPCS1 
Description:  Defines  a set  of 
Format  and  Example: 


Substructure  Single  Point  Constraints 
single  point  constraints  on  a specified  basic 


substructure. 


SPCS1 

SID 

NAME 

C 

GI 

G2 

/ 

G3 

o 

G4 

9 

G5 

10 

abc 

SPCS1 

IS 

FUSELAGE 

1236 

1101 

1102 

1105 

THRU 

mo 

ABC 

+bc 

G6 

G7 

G8 

G9 

G10 

Gil 

G12 

GI  3 

def 

+BC 

1121 

1130 

THRU 

1140 

1143 

1150 

— — r 

etc. 

Field 

SID 

NAME 

C 

Gi 

Remarks:  1, 


Contents 

Set  identification  number  (Integer  > o) 

Basic  substructure  name  (BCD) 

Gnd  or  scalar  point  identification  numbers  (Integer  > 0} 

™Ra  SJtiS5ati0I!ncaJd!dS  6*  °r  8 °f  the  firSt  card  and  an*where  in  «elds  3 - 8 

’■  aSS?  - 5 KMWMW  • 

3'  SetS  “St  be  se,act8d  the  Control  feck  (SPCSID)  to 

4.  AH  grid  points  referenced  by  Gi  through  Gj  must  exist. 

5'  gri^potnt’wher^only^oSe  “T*" 
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6lf 


ORIGINAL  PAGE  f3 
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NASTRAN  DATA  DECK 

Input  Data  Card  SPCSD  Substructure  Enforced  Displacement  Values 

dl!|"a“Mnt  va,UK  f"1-  * substructure  during  static  analysi 


requested  as  a L0AD. 
Format  and  Example: 


SPCSD 

SID 

NAME 

GI 

Cl 

Dl 

G2 

o 

C2 

a 

D2 

IU 

SPCSD 

27 

LWINGRT 

965 

3 

3.6 

Field 


SID 

NAME 

Gi 

Ci 


Di 


Contents 

Identification  number  of  a static  load  set  (Integer  > 0) 

Basic  substructure  name  (BCD) 

Grid  or  scalar  point  identification  number  (Integer  > 0) 

SSSTSTS  A-SS'nSlK”!:"  if  Se  - f..w“  ™ 


. Tr  wmu  umMUM  ui  uju  aigi^s  I - b (With  no 

blanks)  when  the  Gi  are  grid  points,  or  null  if  they  are  scalar  points. 

Value  of  enforced  displacement  for  all  coordinates  designated  by  Gi  and  Ci  (Real 


Remarks:  1 


data°cardate  referenced  on  tfns  card  must  be  referenced  by  a selected  SPCS  or  SPCS1 


The  bulk  data  L0AD  combination  card  will  not  request  an  SPCSD. 


At  least  one. bulk  data  load  card  (L0ADC  or  SL0AD)  in  addition  to  the  SPCSD  cards 
is  required  in  the  L0AD  set  selected  in  case  control  (L0AD  = SID). 
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Input  Data  Card  SPLINE!  Surface  Spline 

S^|”!  Defin“  “ surface  spHne  for  interpolating  ont-of-plana  motion  for  aoroelastio 


Format  and  Example: 


— 

6 

7 8 9 in 

SPLINE! 

EID 

CAER0 

B0X1 

B0X2 

SETG 

DZ 

SPLINE! 

3 

[TiT 

1", .. 

118 

14 

0. 

Field 


Contents 


EID 
CAER0 
B0X1 ,80X2 
SETS 

DZ 


Element  identification  number  (unique  Integer  > 0). 

Aero  element  ID  which  defines  plane  of  spline  (Integer  > 0). 

First  and  last  box  .hose  motions  are  Interpolated  oslng  this  spline  (Integer  > 0). 

ifftlaoW  ("iegT/Sj'"  ,,StS  ^ P»«s  to  ehich  the  spline 

Linear  attachment  flexibility  (Real  > o). 


^ ’•  2?, I rb|0xdf The  — ‘He 


smoothing.  ccur.  Intermediate  values  will  provide 


2.4-303  (12/31/77) 

iff 


iriiwnw-t-TT 


Input  Data  Card  SPLIHE2 


NASTRAN  DATA  DECK 
Linear  Spline 


ORKSTCAL  FAGS  HI 
OF  POOR  QUALJV* 


Description:  Defines  a beam  spline  for  interpolating  panels  and  bodies  for  aeroelastic  problems. 


Format  and  Example: 


123456  789  10 


SPLINE2 

EID 

CAER0 

ID! 

ID2 

SETG 

DZ 

DT0R 

CID 

ABC 

SPLINE2 

5 

8 

12 

24 

60 

0. 

1.0 

3 

abc 

fBC 

DTHX 

DTHY 

t-bc 

-1. 

Field  Contents 

EID  Element  identification  number  (Integer  > 0). 


CAER0 
ID1 , ID2 

SET6 


DZ 


Aero  panel  or  body  which  is  to  be  interpolated  (Integer  > 0). 

First  and  last  box  or  body  element  whose  motions  are  interpolated  using  this 
spline  (Integer  > 0). 

Refers  to  a SETi  card  which  lists  the  structural  "g"-set  to  which  the  spline  is 
attached  (Integer  >0). 

Linear  attachment  flexibility  (Real  >0). 


DT0R  Torsional  flexibility  (EI/GJ)  (Real  > 0;  use  1.0  for  bodies). 

CID  Rectangular  coordinate  system  which  defines  y-axis  of  spline  (Integer  i 0) 

(not  used  for  bodies,  CAER02). 


DTHX,  DTHY  Rotational  attachment  flexibility.  DTHX  is  for  rotation  about  the  x-axis; 

not  used  for  bodies.  DTHY  is  for  rotation  about  the  y-axis;  used  for  slope  of 
bodies  (Real). 


Remarks : 1.  The  interpolated  points  (k-set)  will  be  defined  by  aero  boxes. 

2.  For  panels,  the  spline  axis  is  the  projection  of  the  y-axis  of  coordinate  system  CID 
projected  onto  the  plane  of  the  panel.  For  bodies,  the  spline  axis  is  parallel  to 
the  x-axis  of  the  aerodynamic  coordinate  system. 

3.  The  flexibilities  are  used  for  smoothing.  Zero  attachment  flexibility  values  will 
imply  rigid  attachment,  i.e.,  no  smoothing.  (Negative  values  in  fields  12  and  13 
will  imply  infinity,  hence  no  attachment.) 

4.  A continuation  card  is  required. 

5.  The  SPLINE2  EID  must  be  unique  with  respect  to  all  SPLINEi  data  cards. 
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BULK  DATA  DECK 


ORIGINAL  PACK  fS 
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Input  Data  Card  SPLINE3 

Description:  Defines  a constraint  equation  for  aeroelastic  problems.  Useful  for  control  surface 
constraints. 

format  and  Example: 


1 2 3 4 5 6 7 8 9 10 


SPLINE3 

EID 

CAER0 

UKID 

C0MP 

GI 

Cl 

Al 

rxr 

ABC  S 

SPLINE3 

7000 

107 

109 

33 

5 

1.0 

abr  j 

+ic 

G2 

C2 

A2 

X 

G3 

C3 

A3 

X 

+bc 

43 

5 

-1.0 

--  etc.  -- 

Field  Contents 


EID  Element  identification  number  (Integer  > 0). 

CAER0  Identification  number  of  macro-element  on  which  the  element  to  be  interpolated 

lies  (Integer  > 0). 

UKID  Identification  number  of  the  uk  point  (i.e.,  the  box  number) (Integer  > 0). 

C0MP  The  component  of  motion  to  be  interpolated.  3 = normal  rotation,  5 = pitch 

angle  (for  z,  yz  bodies),  6 = control  relative  angle  (also  for  y-bodies 
2 = lateral  displacement  and  6 = yaw).  (Integer  > 0) 

Gi  Grid  point  identification  number  of  independent  grid  point  (Integer  > 0). 

Cl  Component  (in  global  coordinate  system)  to  be  used  (one  of  the  Integers  1 thru 

6,  or  0 for  scalar  points). 

Ai  Coefficient  of  constraint  relationship  (Real). 

Remarks:  1.  The  independent  grid  points  and  components  must  refer  to  degrees  of  freedom  in 

the  Ug  point  set. 

2.  The  constraint  is  given  by 


ud  =EAi  ui 

i 

= the  value  of  the  dependent  component, 
u.  = the  displacement  at  grid  Gi,  component  Ci. 

3.  The  SPLINE3  EID  must  be  unique  with  respect  to  all  SPLINEi  data  cards. 
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X 
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NASTRAN  DATA  DECK 

Input  Data  Card  SP0INT  Scalar  Point 

Description:  Defines  scalar  points  of  the  structural  model. 


ORIGINAL  FAGS  IB 
OF  POOR  QUALITY 


Format  and  Example: 


ID 

ID 

ID  | 

3 

18 

1 1 

Form 

ID! 

OSH 

ID2 

5 

THRU 

649 

ID 

ID 

ID 

4 

16 

2 

Field  Contents 

ID,ID1  ,ID2  Scalar  point  identification  number  (Integer  > 0;  ID!  < ID2) 

Remarks:  1.  Scalar  point  defined  by  their  appearance  on  a scalar  connection  card  need  not 

appear  on  a SP0INT  card. 

2.  All  scalar  point  identification  numbers  must  be  unique  with  respect  to  all  other 
structural,  scalar,  and  fluid  points. 

3.  This  card  is  used  primarily  to  define  scalar  points  appearing  in  single  or  multipoint 
constraint  equations  but  to  which  no  scalar  elements  are  connected. 

•4.  If  the  alternate  form  is  used,  scalar  points  ID!  thru  ID2  are  defined. 

5.  For  a discussion  of  scalar  points,  see  Section  5.6  of  the  Theoretical  Manual. 


2.4-306  (9/1/70) 


Input  Data  Card  SUPAX 


°r‘pooR^?E  W 


BULK  DATA  DECK 

Axi symmetric  Fictitious  Support  '*  QUALITY 

Format  and  Example- 


RID 

HID 

C 


Ring  identification  number  {Integer  > 0) 

Harmonic  identification  number  (Integer  > 0) 

Component  number  (any  unique  combination’of  the  digits  1-6) 


]■  rj.T ,s  :Tlowa<l  if  and  °"'1' ,f  «« *«  •.  «<so 

. p to  12  coordinates  may  appear  on  a single  card 
3.  Coordinates  appearing  on  SUPAX  cards  may  not  appear  on  MPCAX,  SPCAX  or  WTAX 

4'  Manual f1SCUSS1°n  °f  the  C°nica1  she"  P^lem,  see  Section  5.9  of  the  Theoretical 
retical  Manual °f  th6  axis-vmmetnc  so1 1d  Problem,  see  Section  5.11  of  the  Theo- 
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^ x ) 


OftfGtfV'AL  P/3^5?  gijp 
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Input  Data  Card  SUP0RT  Fictitious  Support 


Description;  Defines  coordinates  at  which  the  user  desires  determinate  reactions  to  be  applied 
to  a free  body  during  analysis. 


Format  and  Example: 


1 

2 

3 

” 4 

5' 

6 

7 

~K~9 

10 

SUP0RT 

ID 

C 

ID 

c 1 

ID 

C 

ID 

C I 

SUP0RT 

16 

215 

1 

1 

Field  Contents 

ID  Grid  or  scalar  point  identification  number  (Integer  > 0) 

C Component  number  (Zero  or  blank  for  scalar  points;  any  unique  combination  of  the 

digits  1-6  for  grid  points) 


Remarks : 1.  Coordinates  defined  an  this  card  may  not  appear  on  single-point  constraint  cards 
(SPC,  SPC1),  on  omit  cards  (0MIT,  0MIT1)  or  as  dependent  coordinates  in  multipoint 
constraint  equations  (MPC)  or  as  degrees  of  freedom  on  rigid  elements  (CRIGD1,  CRIGD2, 
CRIGD3,  CRIGDR). 

2.  From  one  to  twenty- four  support  coordinates  may  be  defined  on  a single  card. 


2.4-308  (12/31/77) 

?<y 


BULK  DATA  DECK 


0F  POCli 


Input  Data  Card  TABDMPT  Structural  Damping  Table 

Description:  Defines  structural  damping  as  a tabular  function  of  frequency. 

Format  and  Example: 


Contents 

Table  identification  number  {Integer  > 0) 

Frequency  value  in  cycles  per  unit  time  (Real  > 0.0) 
Damping  value  (Real) 


The  F.j  must  be  in  either  ascending  or  descending  order  but  not  both. 

Jumps  (F-  = ?•!+•])  are  allowed,  but  not  at  the  end  points. 

At  least  two  entries  must  be  present. 

Any  F,j,  G-  entry  may  be  ignored  by  placing  the  BCD  string  "SKIP"  in  either  of  two 
fields  used  for  that  entry. 

The  end  of  the  table  is  indicated  by  the  existence  of  the  BCD  string  "ENDT"  in 
either  of  the  two  fields  following  the  last  entry.  An  error  is  detected  if  any  con- 
tinuation cards  follow  the  card  containing  the  end-of -table  flag  "ENDT". 

The  TABDMP1  mnemonic  infers  the  use  of  the  algorithm 


G « gT(F) 

where  F is  input  to  the  table  and  G is  returned.  The  table  look-up  g-r(F)  is  per- 
formed using  linear  interpolation  within  the  table  and  linear  extrapolation  outside 
the  table  using  the  last  two  end  points  at  the  appropriate  table  end.  At  jump  points 
the  average  gT(F)  is  used.  There  are  no  error  returns  from  this  table  look-up  pro- 
cedure. 

7.  Structural  damping  tables  must  be  selected  in  the  Case  Control  Deck  (SDAMP=ID)  to 
be  used  by  NASTRAN. 

8.  Structural  damping  is  used  only  in  modal  formulations  of  complex  eigenvalue  analysis, 
frequency  response  analysis,  or  transient  response  analysis. 

9.  A PARAM,  KDAMP , is  used  in  Aeroelastic  rigid  formats  to  select  the  type  of  damping. 
See  PARAM  bulk  data  card. 


Field 

ID 

Fi 

G, 


Remarks : 1 . 

2. 

3. 

4. 


24-309  (12/29/78) 

7 


nastran  data  deck 


ORIGINAL  PAGE 
OF  POOR  QUALITY 


Input  Data  Card  TABLED! 


Dynamic  Load  Tabular  Function 


Description:  Defines  a tabular  function  for  use  in  generating  frequency-dependent  and  time 
dependent  dynamic  loads. 

Format  and  Example: 


-3.0  | 6.9  | 2.0  | 5.6 


Pie-Id  Contents 

jq  Table  identification  number  (Integer  > 0) 

X.,  Y.  Tabular  entries  (Real) 

1 ’ i 

Remarks : 1.  The  Xi  must  be  in  either  ascending  or  decending  order  but  not  both. 

2.  Jumps  between  two  points  (Xi  = X1+])  are  allowed,  but  not  at  the  end  points. 

3.  At  least  two  entries  must  be  present. 

4.  Any  X-Y  entry  may  be  ignored  by  placing  the  BCD  string  "SKIP*1  in  either  of  the  two 
fields  used  for  that  entry. 

s The  end  of  the  table  is  indicated  by  the  existence  of  the  BCD  string  "ENDT"  in  either 

‘ of  the  two  fields  following  the  last  entry,  ^errorisdetected  if  any  contmua 

cards  follow  the  card  containing  the  end-of- table  flag  tNUi  . 

6.  Each  TABLEDi  mnemonic  infers  the  use  of  a specific  algorithm.  For  TABLED1  type 
tables,  this  algorithm  is 

Y = yT0O 

v -ic  -innnt  tn  the  table  and  Y is  returned.  The  table  look-up  yj(x),  x = X,  is 
performed  using  linear  interpolation  within  the  table  and  linear  extrapolation  out- 
side the  table9 using  the  last  two  end  points  at  the  appropriate  table  end.  At  j^mp 
Pi?Sts  the  average  ?T(x)  is  used.  There  are  no  error  returns  from  this  table  look-up 

procedure. 

7.  Linear  extrapolation  is  not  used  for  Fourier  Transform  methods.  The  function  is 
zero  outside  the  range. 


2.4-310  (12/29/78) 


BULK  DATA  DECK 


Input  Data  Card  TABLED2  Dynamic  Load  Tabular  Function 


ORJQfN"'.  PMX  ^ 
OF  POOR  QlfALi'lT 


Description:  Defines  a tabular  function  for  use  in  generating  frequency-dependent  and  time- 
dependent  dynamic  loads.  Also  contains  parametric  data  for  use  with  the  table. 


Format  and  Example: 


1 2 3 4 5 6 7 8 9 10 


TABLED2 

ID 

XI 

X 

x 

x 

x 

X 

+abc 

TABLED2 

15 

-10.5 

ABC 

+abc 

Xi 

Yx 

x2 

Y2 

x3 

Ya 

x* 

Y4 

tdef 

+BC 

1.0 

-4.5 

2.0 

-4.2 

2.0 

2.8 

7.0 

6.5 

DEF 

+def 

X5 

yb 

Xb 

Ys 

X7 

Y 7 

Xa 

Yo 

+EF 

SKIP 

SKIP 

9.0 

6.5 

ENDT 

Field 


Contents 


ID  Table  identification  number  (Integer  > 0) 

XI  Table  parameter  (Real) 


V 


Yi 


Tabular  entries  (Real) 


Remarks : 1 . 

2. 

3. 

4. 


The  X.  must  be  in  either  ascending  or  descending  order  but  not  both, 
dumps  between  two  points  (X^  = X^+-j)  are  allowed,  but  not  at  the  end  points. 

At  least  two  entries  must  be  present. 

Any  x-Y  entry  may  be  ignored  by  placing  the  BCD  string  "SKIP"  in  either  of  the  two 
fields  used  for  that  entry. 


5.  The  end  of  the  table  is  indicated  by  the  existence  of  the  BCD  string  "ENDT"  in  either 
of  the  two  fields  following  the  last  entry.  An  error  is  detected  if  any  continuation 
cards  follow  the  card  containing  the  end-of-table  flag  "ENDT". 

6.  Each  TABLEDi  mnemonic  infers  the  use  of  a specific  algorithm.  For  TABLED2  type 
tables,  this  algorithm  is 


Y = yT(X  - XI) 

where  X is  input  to  the  table  and  Y is  returned.  The  table  look-up  yT(x),  x = X-Xl , 
is  performed  using  linear  interpolation  within  the  table  and  linear  extrapolation 
outside  the  table  using  the  last  too  end  points  at  the  appropriate  table  end.  At 
jump  points  the  average  yT(x)  is  used.  There  are  no  error  returns  from  this  table 
look-up  procedure. 

7.  Linear  extrapolation  is  not  used  for  Fourier  Transform  methods.  The  function  is 
zero  outside  the  range. 


2.4-311  (12/29/78) 

70  Y 


NASTRAN  DATA  DECK 


ORIGINAL  PAGE  B 
OF  POOR  QUALHY 


Input  Data  Card  TABLED3  Dynamic  Load  Tabular  Function 


Description:  Defines  a tabular  function  for  use  in  generating  frequency-dependent  and  time- 
dependent  dynamic  loads.  Also  contains  parametric  data  for  use  with  the  table. 


Format  and  Example: 


1 2 3 4 5 6 7 8 9 10 


TABLED3 

ID 

XI 

X2 

x 

;><r 

:><• 

+abc 

62 

126.9 

30.0 

ABC 

Xx 

Y i 

X2 

Y 2 

X3 

Ys 

X4 

Yu 

2.9 

2.9 

3.6 

4.7 

5.2 

5.7 

ENDT 

Field  Contents 


ID  Table  identification  number  (Integer  > 0) 

XI,  X2  Table  parameters  (Real;  X2  / 0.0) 

X . , Y.  Tabular  entries  (Real) 


Remarks:  1 . 

2. 

3. 

4. 


The  X.  must  be  in  either  ascending  or  descending  order  but  not  both. 

Jumps  between  two  points  (X-  = X.+-j)  are  allowed,  but  not  at  the  end  points. 

At  least  two  entries  must  be  present. 

Any  X-Y  entry  may  be  ignored  by  placing  the  BCD  string  "SKIP"  in  either  of  the  two 
fields  used  for  that  entry. 


5.  The  end  of  the  table  is  indicated  by  the  existence  of  the  BCD  string  "ENDT"  in  either 
of  the  two  fields  following  the  last  entry.  An  error  is  detected  if  any  continuation 
cards  follow  the  card  containing  the  end-of- table  flag  "ENDT". 


6.  Each  TABLEDi  mnemonic  infers  the  use  of  a specific  algorithm.  For  TABLED3  type 
tables,  this  algorithm  is 


’ ■ (V1) 

y 

where  X is  input  to  the  table  and  Y is  returned.  The  table  look-up  yT(x),  x = -4-^ 

is  performed  using  linear  interpolation  within  the  table  and  linear  extrapolation 
outside  the  table  using  the  last  two  end  points  at  the  appropriate  table  end.  At 
jump  points  the  average  yT(x)  is  used.  There  are  no  error  returns  from  this  table 
look-up  procedure. 


7.  Linear  extrapolation  is  not  used  for  Fourier  Transform  methods.  The  function  is 
zero  outside  the  range. 


2.4-312  (12/29/78) 


7 <76 


Input  Data  Card  TABLED4 


BULK  DATA  DECK 

Dynamic  Load  Tabular  Function 


ORiGJWAL  PASS  5S 
OF  POOR  QUALITY 


anriCtl£21Aon0»rf6f!nSS  co?ff]ci®nts  of  a P°weF  series  for  use  in  generating  frequency-dependent 
and  time-dependent  dynamic  loads.  Also  contains  parametric  data  for  — 


Format  and  Example: 


use  with  the  table. 


1 

Z 

3 

4 

5 

6 

7 

8 

9 

10 

TABLED4 

ID 

XI 

X2 

X3 

X4 

'xr 

+abc 

TABLED4 

28 

0.0 

1.0 

0.0 

100. 

Us£- — --=*4 

ABC 

+abc 

Ao 

Ax 

A2 

a3 

A*# 

As 

a6 

A 7 

+def 

+BC 

2.91 

-0.0329 

6.51-5 

0.0 

-3.4-7 

ENDT 

F’eld 


ID 

XI  ,X2,X3,X4 
Ai 


Contents 

Table  identification  number  (Integer  > 0} 
Table  parameters  (Real;  X2  f 0.0;  X3  < X4) 
Coefficient  entries  (Real) 


Remarks: 


1.  At  least  one  entry  must  be  present. 

I^e  ^?e  is  indicated  by  the  existence  of  the  BCD  string  "ENDT"  in  the 

lnj  theJ?SJ  entpy-  An  error  is  detected  if  any  continuation  cards 
follow  the  card  containing  the  end-of-table  flag  "ENDT". 

3.  Each  TABLEDi  mnemonic  infers  the  use  of  a specific  algorithm.  For  TABLED4  type 
tables,  this  algorithm  is 


where  X is  input  to  the  table  and  Y is  returned.  Whenever  X < X3,  use  X3  for  X; 
whenever  X > X4,  use  X4  for  X.  There  are  N + 1 entries  in  the  table.  There  are 
no  error  returns  from  this  table  look-up  procedure. 


2.4-313  (3/1/70) 


70  <fl 


NASTRAN  DATA  DECK 


ORIGINAL  PAGE  P 
OF  POOR  QUALfiY 


Input  Data  Card  TABLEM1  Material  Property  Table 


Description;  Defines  a tabular  function  for  use  in  generating  temperature  dependent  material 
properties. 


Format  and  Example: 


Field  Contents 


ID  Table  identification  number  (Integer  > 0) 

x. , y.  Tabular  entries  (Real) 


Remarks:  1.  The  x-  must  be  in  either  ascending  or  descending  order  but  not  both. 

2.  dumps  between  two  points  (x.  = x.+, ) are  allowed,  but  not  at  the  end  points. 

3.  At  least  t wo  entries  must  be  present. 

4.  Any  x-y  entry  may  be  ignored  by  placing  the  BCD  string  "SKIP"  in  either  of  the  two 
fields  used  for  that  entry. 

5.  The  end  of  the  table  is  indicated  by  the  existence  of  the  BCD  string  "ENDT"  in  either 
of  the  two  fields  following  the  last  entry.  An  error  is  detected  if  any  continuation 
cards  follow  the  card  containing  the  end-of-table  flag  "ENDT". 

6.  Each  TABLEMi  mnemonic  infers  the  use  of  a specific  algorithm.  For  TABLEM1  type 
tables,  this  algorithm  is 


Y = yT(X) 

where  X is  input  to  the  table  and  Y is  returned.  The  table  look-up  yT(x),  x = X, 
is  performed  using  linear  interpolation  within  the  table  and  linear  extrapolation 
outside  the  table  using  the  last  two  end  points  at  the  appropriate  table  end.  At 
jump  points  the  average  yT(x)  is  used.  There  are  no  error  returns  from  this  table 
look-up  procedure. 


2.4-314  (3/1/70) 

■70? 


BULK  DATA  DECK 


ORfGJNAL  PAGE 
OF  POOR  QUALiTY 


Input  Data  Card  TABLEM2  Material  Property  Table 


Description:  Defines  a tabular  function  for  use  in  generating  temperature  dependent  material 
properties.  Also  contains  parametric  data  for  use  with  the  table. 


Format  and  Example: 


1 2 3 4 5 6 7 8 9 10 


TABLEM2 

ID 

XI 

x 

x 

X 

x 

X' 

x 

+abc 

TABLEM2 

15 

-10.5 

ABC 

+abc 

Xi 

yi 

x2 

yz 

Xs 

ys 

X4 

y*. 

+def 

+BC 

1.0 

-4.5 

2.0 

-4.5 

2.0 

2.8 

7.0 

6.5 

DEF 

+def 

xs 

ys 

x6 

ye 

X7 

y? 

Xs 

ye 

+ghi 

+EF 

SKIP 

SKIP 

9.0 

6.5 

ENDT 

(etc.) 


Field  Contents 

ID  TabT%  identification  number  (Integer  > 0) 

XI  Table  parameter  (Real) 

x- , y.  Tabular  entries  (Real) 


Remarks:  1. 

2. 

3. 

4. 


The  must  be  in  either  ascending  or  descending  order  but  not  both. 

Jumps  between  two  points  (x^  = xi+])  are  allowed,  but  not  at  the  end  points. 

At  least  two  entries  must  be  present. 

Any  x-y  entry  may  be  ignored  by  placing  the  BCD  string  "SKIP"  in  either  of  the  two 
fields  used  for  that  entry. 


5.  The  end  of  the  table  is  indicated  by  the  existence  of  the  BCD  string  "ENDT"  in  either 
of  the  two  fields  following  the  last  entry.  An  error  is  detected  if  any  continuation 
cards  follow  the  card  containing  the  end-of-table  flag  "ENDT". 

6.  Each  TABLEMi  mnemonic  infers  the  use  of  a specific  algorithm.  For  TABLEM2  type 
tables,  this  algorithm  is 


| V = Z yT(X  - XI ) 

where  X is  input  to  the  table,  Y is  returned  and  Z is  supplied  from  the  basic  MATi 
card.  The  table  look-up  yT(x),  x = X - XI,  is  performed  using  linear  interpolation 
within  the  table  and  linear  extrapolation  outside  the  table  using  the  last  two  end 
points  at  the  appropriate  table  end.  At  jump  points  the  average  yT(x)  is  used. 
There  are  no  error  returns  from  this  table  look-up  procedure. 


2.4-315  (3/1/70) 

7 oi 


ORIGINAL  PASS  IS 
NASTRAN  DATA  DECK  OF  POOR  QUALITY 

Input  Data  Card  TABLEM3  Material  Property  Table 

Description:  Defines  a tabular  function  for  use  in  generating  temperature  dependent  material 
properti es.  Also  contains  parametric  data  for  use  with  the  table. 


Format  and  Example: 


1 

TABLEM3 

ID 

XI 

X2 

x 

X 

+abc 

TABLEM3 

62 

126.9 

30.0 

. 

ABC 

tabc 

Xi 

yi 

x2 

yz 

Xg 

ya 

Xi» 

y- 

+def 

+BC 

2.9 

2.9 

3.6 

4.7 

----- 

5.2 

5.7 

ENDT 

Field 

Contents 

ID 

Table  identification  number  (Integer  > 0) 

XI,  X2 

Table  parameters  (Real;  X2  / 0.0) 

V >1 

r?bular  entries  (Real) 

5) 

Remarks : 

1. 

The  x.  must  be  in  either  ascending  or  descending  order 

but  not  both. 

2. 

Jumps  between  two  points  (x^  = x.+^)  are  allowed,  but  not  at  the  end  points 

3. 

At  least  two  entries  must  be  present. 

4. 

Any  x-y  entry  may  be  ignored  by  placing  the  BCD  string 
fields  used  for  that  entry. 

"SKIP"  in  either  of 

5 The  end  of  the  table  is  indicated  by  the  existence  of  the  BCD  string  "ENDT"  in  either 
of  the  two  fields  following  the  last  entry.  An  error  is  detected  if  any  continuation 
cards  follow  the  card  containing  the  end-of-table  flag  "ENDT". 

6.  Each  TABLEMi  mnemonic  infers  the  use  of  a specific  algorithm.  For  TABLEM3  type 
tables,  this  algorithm  is 


where  X is  input  to  the  table,  Y is  returned  and  Z is  supplied  from  basic  MATi  card. 
The  table  look-up  yT(x),  x - X ~ZX1 , is  performed  using  linear  interpolation  within 

the  table  and  linear  extrapolation  outside  the  table  using  the  last  two  end  points  at 
the  appropriate  table  end.  At  jump  points  the  average  yT(x)  is  used.  There  are  no 
error  returns  from  this  table  look-up  procedure. 


2.4-316  (3/1/70) 


70? 


I-  - 


. B 


Input  Data  Card  TABLEM4 


BULK  DATA  DECK 


Material  Property  Table 


osKmu 

OF  POOR  QO;,Li:Y 


D|^nBtion:  Defines  coefficients  of  a power  series  for  use  in  generating  temperature 
dependent  material  properties.  Also  contains  parametric  data  for  use  with  the  table. 


Format  and  Example: 


J 

6 

4 

5 

6 

7 

8 

9 10 

TABLEM4 

ID 

XI 

X2 

X3 

X4 

:'s«cr 

J><r|+abc 

TABLEM4 

28 

0.0 

1.0 

0.0 

100. 

JABC 

+abc 

Ao 

A» 

Az 

Aa 

At* 

As 

Ae 

A7  J+def 

+BC 

2.91 

-0.0329 

6.51-5 

0.0 

-3.4-7 

ENDT 

' I 

etc. 


£1^11  Contents 

ID  Table  identification  number  (Integer  > 0) 
XI ,X2,X3,X4  Table  parameters  (Real;  X2  f 0.0;  X3  < X4) 
Aj  Coefficient  entries  (Real) 


Remarks : 1.  At  least  one  entry  must  be  present. 

2.  The  end  of  the  table  is  indicated  by  the  existence  of  the  BCD  string  "ENDT"  in  the 
field  following  the  last  entry.  An  error  is  detected  if  any  continuation  cards 
follow  the  card  containing  the  end-of- table  flag  "ENDT". 

3.  Each  TABLEMi  mnemonic  infers  the  use  of  a specific  algorithm.  For  TABLEM4  type 
tables,  this  algorithm  is 


where  X is  input  to  the  table,  Y is  returned  and  Z is  supplied  from  the  basic  MATi 
card.  Whenever  X < X3,  use  X3  for  X;  whenever  X > X4,  use  X4  for  X.  There  are  N +1 
entries  in  the  table.  There  arp  no  error  returns  from  this  table  look-up  procedure. 


2.4-317  (3/1/70) 

7/0 


NASTRAN  DATA  DECK 


0RK3N**-  * 

OF  POOR  Q^l! 1 

Input  Data  Card  TABLES!  Tabular  Stress-Strain  Function 

Description;  Defines  a tabular  stress-strain  function  for  use  in  Piecewise  Linear  Analysis. 


Format  and  Example: 


Field 

ID 

V *i 


Contents 

Table  identification  number  {Integer  > 0) 
Tabular  entries  (Real) 


Remarks : 1.  The  xi  must  be  in  either  ascending  or  descending  order  but  not  both. 

2.  For  Piecewise  Linear  Analysis,  the  y,  numbers  must  form  a nondecreasing  sequence  for 
an  ascending  x-  sequence  and  vice  versa. 

3.  Jumps  between  two  points  (xi  = xi+1)  are  allowed,  but  not  at  the  end  points. 

A.  At  least  two  entries  must  be  present. 

5.  Any  x-y  entry  may  be  ignored  by  placing  the  BCD  string  "SKIP"  in  either  of  the  two 
fields  used  for  that  entry. 

fi  The  end  of  the  table  is  indicated  by  the  existence  of  the  BCD  string  "ENDT'  in  either 

6-  To?  tS  two  fields  following  the  last  entry.  An  error  is  detected  if  any  continuation 
cards  follow  the  card  containing  the  end-of-table  flag  tNU!  . 

7.  Each  TABLES!  mnemonic  infers  the  use  of  a specific  algorithm.  For  TABLES!  type 
tables,  this  algorithm  is 


yT00 


where  X is  input  to  the  table  and  Y is  returned.  The  table  look-up  y^-(x),  x - X,  is 
performed  using  linear  interpolation  within  the  table  and  1 V n«r  22  out“ 

side  the  table  using  the  last  two  end  points  at  the  appropriate  table  end  1 At 

jump  points  the  average  yT(x)  is  used.  There  are  no  error  returns  from  this  table 

look-up  procedure. 

8.  The  table  may  have  a zero  slope  only  at  its  end. 


2.4-318  (3/1/70) 

7// 


BULK  DATA  DECK 


ORJGINftL  PAGE  IS 
OF  POOR  QUALITY 


Input  Data  Card  TABRND1  Power  Spectral  Density  Table 


Description:  Defines  Power  Spectral  density  as  a tabular  function  of  frequency  for  use  in 
Random  Analysis.  Referenced  on  the  RANDPS  card. 


Format  and  Example: 


J 2 3 4 S 6 7 8 9 10 


TABRNDl 

ID 

:>< 

x 

'X 

x 

x 

abc 

TABRND1 

3 

ABC 

+bc 

fx 

9i 

fz 

9z 

fa 

9s 

f 4 

9 a 

def 

+BC 

2.5 

.01057 

2.6 

.01362 

ENDT 

-etc.- 

Field  Contents 


Table  identification  number  (Integer  > 0) 

Frequency  value  in  cycles  per  unit  time  (Real  > 0.0) 
Power  Spectral  Density  (Real) 


ID 


fi 


Remarks:  1.  The  f.  must  be  in  either  ascending  or  descending  order  but  not  both. 

2.  Jumps  between  two  points  = f.+])  are  allowed,  but  not  at  the  end  points. 

3.  At  least  two  entries  must  be  present. 

4.  Any  f-g  entry  may  be  ignored  by  placing  the  BCD  string  "SKIP"  in  either  of  the  two 
fields  used  for  that  entry. 


5.  The  end  of  the  table  is  indicated  by  the  existence  of  the  BCD  string  "ENDT"  in  either 
of  the  two  fields  following  the  last  entry.  An  error  is  detected  if  any  continuation 
cards  follow  the  card  containing  the  end-of-table  flag  "ENDT". 

6.  The  TABRND1  mnemonic  infers  the  use  of  the  algorithm 


G = gT(F) 

where  F is  input  to  the  table  and  G is  returned.  The  table  look-up  gT ( F ) is  per- 
formed  using  linear  interpolation  within  the  table  and  linear  extrapolation  outside 
the  table  using  the  last  two  end  points  at  the  appropriate  table  end.  At  jump  points 
the  average  gT( F ) is  used.  There  are  no  error  returns  from  this  table  look-up 
procedure. 


2.4-319  (3/1/70) 

1/5 


NASTRAN  DATA  DECK 


ORKmu  - 

OF  POOR  QUALITY 


Input  Data  Card  TABRNDG  Gust  Power  Spectral  Density 

Description:  Defines  the  power  spectral  density  of  a gust  for  Aeroelastic  analysis. 
Format  and  Example: 


I 

2 

3 

4 

5 

6 

7 

8 

9 

10 

TABRNDG 

ID 

TYPE 

LU 

WG 

TABRNDG 

1020 

1 

1.3 

1. 

p-jeld  Contents 

ID  Table  identification  number  (Integer  > 0). 

TYPE  Choice  of  Von  Karman  (TYPE=1)  or  Dryden  model  (TYPE=2)  (Integer  1 or  2). 

I_U  l/U,  scale  of  turbulence  divided  by  velocity  (units  of  time)  (Real). 

WG  Root-mean-square  gust  velocity. 

Remarks:  1.  This  card  must  be  referenced  on  a RANDPS  data  card. 

2.  The  power  spectral  density  is  given  by: 


(w)  = 2 ( WG) 2 ( L/U) 


H-2(p-H)kz(L/U)V 

[l+kz(L/U)V]p+3/2 


where 


Type 

P 

k 

l=Von  Karman 

1/3 

1.339 

2=Dryden 

1/2 

1.0 

and  w = 2nf . The  units  of  Sq(co)  are  velocity  squared  per  Hertz. 
3.  ether  PSD  functions  may  be  defined  using  the  TABRND1  data  card. 


2.4-320  (12/29/78) 

7/3 


BULK  DATA  DECK 


OF  POOR  q:j/V; 


■i  i i 


Input  Data  Card  TEMP  Grid  Point  Temperature  Field 

Descri ption:  Defines  temperature  at  grid  points  for  determination  of: 

1)  Thermal  loading 

2)  Temperature-dependent  material  properties 

3)  Stress  recovery 


Format  and  Example: 


1 

2 

3 

4 

5 

6 

/ 

a 

a 

TEMP 

SID 

G 

T 

R 

T 

G 

T 

X 

TEMP 

3 

94 

316.2 

49 

219.8 

Pi  eld  Contents 

SID  Temperature  set  identification  number  (Integer  > 0) 

G Grid  point  identification  number  (Integer  > 0} 

T Temperature  (Real) 


Remarks : 


1,  Temperature  sets  must  be  selected  in  the  Case  Control  Deck  (TEMP=SID)  to  be  used  by 
NASTRAN. 


2.  From  one  to  three  grid  point  temperatures  may  be  defined  on  a single  card. 

3 If  thermal  effects  are  requested,  all  elements  must  have  a temperature  field  defined 

either  directly  on  a TEMPP1 , TEMPP2 , TEMPP3,  or  TEMPRB  card  or  indirectly  as  the 
average  of  the  connected  grid  point  temperatures  defined  on  the  TEMP  or  TEMPD  cards. 
Directly  defined  element  temperatures  always  take  precedence  over  the  average  of  grid 
point  temperatures. 


4 If  the  element  material  is  temperature  dependent,  its  properties  are  evaluated  at  the. 
average  temperature.  In  the  case  of  isoparametric  hexahedron  elements,  their  properties 
are  evaluated  at  the  temperature  computed  by  interpolating  the  grid  point  temperatures. 


5.  Average  element  temperatures  are  obtained  as  a simple  average  of  the  connecting  grid 
point  temperatures  when  no  element  temperature  data  are  defined. 

6.  Set  ID  must  be  unique  with  respect  to  all  other  L0AD  type  cards  if  TEMP(L0AD)  is 
specified  in  Case  Control  Deck. 


7.  In  heat  transfer  analysis,  the  TEMP  card  is  used  for  the  following  special  purposes: 

t 

a)  The  Case  Control  card,  TEMP(MATERIAL) , will  select  the  initial  estimated  temperature 
field  for  nonlinear  conductivity  and  radiation  effects.  See  Section  1.8. 

b)  Boundary  temperatures  are  defined  in  Rigid  Format  3,  HEAT  by  the  Case  Control  card, 
TEMP (MATERIAL).  These  points  are  specified  with  SPC  cards. 

c)  The  Case  Control  card,  IC,  will  select  the  initial  conditions,  i.e.,  grid  point 
temperatures,  in  transient  analysis. 


2.4-321  (12/31/77) 


NASTRAN  DATA  DECK 


Input  Data  Card  TEMPAX  Axisymmetric  Temperature 


Description:  Defines  temperature  sets  for  a model  containing  CC0NEAX,  CTRAPAX  or  CTRIAAX  elements. 


Format  and  Example: 


1 

2 

3 

4 

■"n 

5 

6 

— 

7 

8 

g in 

TEMPAX 

SID 

RID 

PHI 

TEMP 

SID 

RID 

PHI 

TEMP 

TEMPAX 

4 

7 

30.0 

105.3 

Field 

SID 

RID 

PHI 

TEMP 


Contents 

Temperature  set  identification  number  (Integer  > 0) 

Ring  identification  number  (see  RINGAX  card)  (Integer  > 0) 
* Azimuthal  angle  in  degrees  (Real) 

Temperature  (Real) 


Remarks : 


1.  This  card  is  allowed  if  and  only  if  an  AXIC  card  is  also  present. 

2.  One  or  two  temperatures  may  be  defined  on  each  card. 

3*  by^NASTRAN6  ^ mUSt  ^ SeleCted  in  the  case  Contro1  Deck  (TEMP=SID)  to  be  used 


4. 


5. 


6. 


7. 


fpec’?iSr“&s?C™t™“D«kPeCt  “ 811  °the’'  L®flD  tWe  MrdS  ,f  t»U0AD)  f* 

th  leau!  ^ d’*"?^nt  angles  are  required  for  each  RID  and  temperature  set  to  soecifv 
the  subtended  angle  [<|>b-<y  over  which  the  temperature  applies  P y 


Manual ^1SCUSS1"°n  °f  the  COmcal  she11  Problem>  see  Section  5.9  of  the  Theoretical 
Manual ?1SCUSS1"°n  °f  th£?  axis*mnetn'c  solid  Problem,  see  Section  5.11  of  the  Theoretical 


2.4-322  (3/1/76) 

^7/5" 


BULK  DATA  DECK 


Input  Data  Card  TEMPD 


Grid  Point  Temperature  Field  Default 


Description:  Defines  a temperature  default  for  all  grid  points  of  the  structural  model  which  have 

not  been  given  a temperature  on  a TEMP  card. 


Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

TEMPD 

SID 

T 

SID 

T 

SID 

T 

| SID 

T 

TEMPD 

1 

216.3 

Field  Contents 

SID  Temperature  set  identification  number  (Integer  > 0) 

T Default  temperature  (Real) 


Remarks : 

1.  Temperature  sets  must  be  selected  in  the  Case  Control  Deck  ( TEMP— S i D)  to  be  used  by 
NASTRAN. 


2.  From  one  to  four  default  temperatures  may  be  defined  on  a single  card. 


3. 


If  thermal  effects  are  requested,  all  elements  must  have  a temperature  field  defined 
either  directly  on  a TEMPP1 , TEMPP2 , TEMPP3,  or  TEMPRB  card  or  indirectly  as  the 
average  of  the  connected  grid  point  temperatures  defined  on  the  TEMP  or  TEMPD  cards. 
Directly  defined  element  temperatures  always  take  precedence  over  the  average  of 
grid  point  temperatures. 


4.  If  the  element  material  is  temperature  dependent  its  properties  are  evaluated  at  the 
average  temperature.  In  the  case  of  isoparametric  hexahedron  elements,  their  properties 
are  evaluated  at  the  temperature  computed  by  interpolating  the  grid  point  temperatures. 


5.  Average  element  temperatures  are  obtained  as  a simple  average  of  the  connecting  grid 
point  temperatures  when  no  element  temperature  data  are  defined. 

6.  Set  ID  must  be  unique  with  respect  to  all  other  L0AD  type  cards  if  TEMP(L0AD)  is 
specified  in  Case  Control  Deck. 


7.  In  heat  transfer  analysis,  tha  TEMP  card  is  used  for  the  following  special  purposes: 


a)  The  Case  Control  card,  TEMP (MATERIAL ) , will  select  the  initial  estimated  temperature 
field  for  nonlinear  conductivity  and  radiation  effects.  See  Section  1.8. 

b)  Boundary  temperatures  are  defined  in  Rigid  Format  3,  HEAT,  by  the  Case  Control  card, 
TEMP (MATERIAL).  These  points  are  specified  with  SPC  cards. 

c)  The  Case  Control  card,  IC,  will  select  the  initial  conditions,  i.e.,  grid  point 
temperatures,  in  transient  analysis. 


2.4-323  (12/31/77) 


NASTRAN  DATA  DECK 


CRJl-irt  ' V;  * '.f 

OF  POOR  QUALijt 


Input  Data  Card  TEMPP1 


Plate  Element  Temperature  Field 


2|  Temperature-dependent  material  properties 
3)  Stress  recovery  ^ H Ies 

Format  and  Exairip  1 e : 


TEHPP1 

SID 

TEMPP1 

2 

+abc 

EID2 

+1A 

26 

Alternate  Form  of  Continuation  Card 
+abc  j EID2  ''THRU1'  EIDi 
*TA  [ 1 THRU  10 


EID6 

-etc.- 

"“THRU" 

THRU 

-etc.- 


ie  --  Contents 

SID  Temperature  set  identification  number  (Integer  > 0) 

EIDtl  Unique  element  identification  number(s)  (Integer  > 0 or  BCD-  the  cnnt-ini.a+-!n« 

may  have  THRU  in  fields  3 and/or  6,  in  which  case  EID2  < E IDi ? EIDj  ^ EIDk ) 

* Average  temperature  over  the  cross-section.  Assumed  constant  over  area  (Real) 

Effective  linear  thermal  gradient.  Not  used  for  membranes  (Real) 

Tl,  T2  Temperatures  fortress  calculation  at  points  defined  on  the  element  orooertv  card 

£ CnSJLare  9^en,on  PTRBSC>  PQDPLT,  PTRPLT , PTRIA1 , and  PQUAD1  carda  n mav ' 

TRIA2  elements^  *nd  Ta  2n  the  upper  surface  for  the  QUAD2  and  " 

) K1A2  elements.  These  data  are  not  used  for  membrane  elements  (Real) 

ge“,rkS!  '■  EASTRANtlJre  SetS  “st  b*  >e,8cted  in  41,8  Cas8  Control  Deck  (TEMP-SID)  to  bo  used  by 

2'  f|cm"dn»rfteEl„fi„len  cont,™ati‘>’’ 

Diroctlv°defined0eleElnt  .nd  polnt  ten,Peratures  defined  on  the  TEMP  or  TEMPD  cards, 
grid  JJinf S;Sr.{“!  temperatures  always  take  precedence  over  the  a.erage  of 

4'  aXEogSEfSutel”  °tl,er  3 ““tant  sradient  “e  "ef,ect1»  gradient"  for 


T'  - { j T(a)2 


lh^Eos^^^Je,^eo™f,d"?rSja•  ™d  2 15  thd  d,Sta"Ce  fra"  tbe  "“t™1 

(Continued) 

2.4-324  (7/1/70) 

7/7 


BULK  DATA  DECK 


TEMPP1  (Cont.) 


5.  The  "average"  temperature  for  a homogeneous  plate  is 


T = 


1 


Vol ume 


T dVolume 


volume 


6.  If  the  element  material  is  temperature  dependent,  its  properties  are  evaluated  at 
the  average  temperature  T. 

7.  Set  ID  must  be  unique  with  respect  to  all  other  L0AD  type  cards  if  TEMP{L0AD)  is 
specified  in  Case  Control  Deck. 


( ' 

2.4-325  (4/1/73) 

mi 


NASTRAN  DATA  DECK 


of.  r ■! 


Input  Data  Card  TEMPP2  Plate  Element  Temperature  Field 


Descri ption:  Defines  a temperature  field  for  plate,  membrane,  and  combination  elements  by  an 
average  temperature  and  thermal  moments  for  determination  of: 

1)  Thermal  loading 

2)  Temperature-dependent  material  properties 

3)  Stress  recovery 


Format  and  Example: 


2 3 4 5 6 7 8 9 10 


TEMPP2 

SID 

EIDI 

T 

MX 

MY 

MXY 

Tl 

T2 

+abc 

TEMPP2 

2 

36 

68.8 

XYZ 

■f-abc 

EID2 

EID3 

EID4 

EID5 

EID6 

EID7 

EID8 

EID9 

+def 

*YZ 

400 

1 

2 

5 

Alternate 

Form  of  Continuation  Card 

-etc.- 

+abc 

EID2 

"THRU" 

EIDi 

EIDj 

"THRU" 

EIDk 

+def 

+YZ 

37 

THRU 

312 

315 

THRU 

320 

-etc.- 


Field 


Contents 


SID 

EIDn 

T 

MX,  MY,  MXY 
Tl,  T2 


Temperature  set  identification  number  (Integer  > 0) 

Unique  element  identification  number(s)  (Integer  > 0 or  BCD:  a continuation 
card  may  have  THRU  in  field  3 and/or  6 in  which  case  EID2  < EIDi , EIDj  < EIDk) 

Average  temperature  over  cross-section.  Assumed  constant  over  area  (Real) 

Resultant  thermal  moments  per  unit  width  in  element  coordinate  system.  Not 
used  for  membrane  elements  (Real) 

Temperature  for  stress  calculation  at  points  defined  on  the  element  property 
card.  (Z1  and  Z2  are  given  on  PTRBSC,  PQDPLT,  PTRPLT,  PTRIA1 , and  PQUAD1  cards. 
Tl  may  be  specified  on  the  lower  surface  and  T2  on  the  upper  surface  for  the 
QUAD2  and  TRIA2  elements.  These  data  are  not  used  for  membrane  elements  (Real) 


Remarks : 


1. 


Temperature  sets  must  be  selected  in  the  Case  Control  Deck  (TEMP=$ID)  to  be  used 
NASTRAN. 


by 


2.  If  continuation  cards  are  present,  EIDI  and  elements  specified  on  the  continuation 
card(s)  are  used.  Elements  must  not  be  specified  more  than  once. 

3.  If  thermal  effects  are  requested  all  elements  must  have  a temperature  field  defined 
either  directly  on  a TEMPP1,  TEMPP2 , TEMPP3,  or  TEMPRB  card  or  indirectly  as  the 
average  of  the  connected  grid  point  temperatures  defined  on  the  TEMP  or  TEMPD  cards. 
Directly  defined  element  temperatures  always  take  precedence  over  the  average  of 
grid  point  temperatures. 


(Continued) 

2.4-326  (7/1/70) 


7/f 


BULK  DATA  DECK 


TEMPP2  (Cent.) 


4.  The  thermal  moments  in  the  element  coordinate  system  may  be  calculated  from  the 
formula: 


k?  " -/[Ge]{ae}T(Z)zdz 


xy' 


where  the  integration  is  performed  over  the  bending  material  properties  in  the 
element  coordinate  system. 


[Gg]  - 3x3  elastic  coefficient  matrix 

{a.}  - 3x1  material  thermal  expansion  coefficients 
6 

T(z)  - temperature  at  z 

z - distance  from  the  neutral  surface  in  the  element  coordinate 
system. 


5.  The  temperature  dependent  material  properties  are  evaluated  at  the  average  tempera- 
ture T.  If  a property  varies  with  depth,  an  effective  value  must  be  used  which 
satisfies  the  desired  elastic  and  stress  relationships.  The  temperatures  at  the 
fibre  distances  may  be  changed  to  compensate  for  local  differences  in  a0  and  produce 
correct  stresses. 

6.  Set  ID  must  be  unique  v/i th  respect  to  all  other  L0AD  type  cards  if  TEMP(L0AD)  is 
specified  in  Case  Control  Deck. 


i 

»• 


f 


\ 

! 

i1 

t 


2.4-327  (4/1/73) 


7£€> 


asa®&!  r!”^v  v 


NASTRAN  DATA  DECK 


ORX-W-L  FAt'C  !9 
OF  POOR  QUAU7Y 


Input  Data  Card  TEMPP3 


Plate  Element  Temperature  Field 


]e’>c  r-  ” A c r t uc^  •;-es  a temperature  fie’d  for  homogeneous  plate,  membrane  and  combination  elements 
(V  a wu  ar  description  of  the  thermal  field  over  the  cross-section)  for  determination  of: 

1 ; Thermal  loading 

2)  Temperature-dependent  material  properties 

3)  Stress  recovery. 

Format  and  Example: 


Alternate  Form  of  Continuation  Card  Number  3 


EIDj 

"THRU" 

EIDk 

1 

THRU 

10 

Meld  Contents 

SID  Temperature  set  identification  number  (Integer  > 0) 

EIDn  Unique  element  identification  number(s)  (Integer  > 0 or  BCD:  the  continuation 

card  may  have  THRU  in  fields  3 and/or  6 in  which  case  EID2  < EIDi,  EIDj  < EIDk) 

Z0  Position  of  the  bottom  surface  with  respect  to  an  arbitrary  reference  plane 

(Real ) 

Zi  Positions  on  cross-section  from  bottom  to  top  of  cross-section  relative  to  the 

arbitrary  reference  plane.  There  must  be  an  increasing  sequence  with  the  last 
nonzero  value  corresponding  to  the  top  surface  (Real) 

TO  Temperature  at  the  bottom  surface  (Real) 

Zi  Temperature  at  position  Zi  (Real) 

Remarks : 1.  Temperature  sets  must  be  selected  in  the  Case  Control  Deck  (TEMP=SID)  to  be  used  by 

NASTRAN. 

2.  If  the  third  (and  succeeding)  continuation  card  is  present,  EIDI  and  elements 
specified  on  the  third  (and  succeeding)  continuation  cards  are  used.  Elements  must 
not  be  specified  more  than  once. 

3.  The  first  and  second  continuation  card  must  be  present  if  a list  of  elements  is  to 
be  used. 


(Continued) 

2.4-328  (7/1/70) 

-74/ 


, #.-*  r "rx*»  - 1 ~ , 


BULK  DATA  DECK 


TEMPP3  (Cont.) 


4. 


!?  thermal  effects  are  requested,  all  elements  must  have  a temperature  field  defined 
either  directly  on  a TEMPP1,  TEMPP2,  TEHPP3,  or  TEMPRB  card  or  indirectly  as  the 
average  of  the  connected  grid  point  temperatures  defined  on  the  TEMP  or  TEMPD  cards. 
Directly  defined  element  temperatures  always  take  precedence  over  the  averaae  of 
grid  point  temperatures. 


5.  If  the  element  material  is  temperature  dependent,  its  properties  are  evaluated  at 

the  average  temperature  over  the  depth  which  is  calculated  by  the  proqram  usinq  a 
linear  distribution  between  points.  y 

6.  For  stress  recovery,  the  temperatures  at  the  extreme  points  zQ  and  zfj  are  assigned 

to  surtace  and  the  top  surface  of  the  elements  specified  on  either  PTRIA2 

or  QUAD2  data  card. 


7.  The  data  is  limited  to  a maximum  of  eleven  points  on  the  temperature-depth  profile. 

8.  Set  ID  must  be  unique  with  respect  to  all  other  L0AD  type  cards  if  TEMP (LEAD)  is 
specified  in  Case  Control  Deck. 


2.4-329  (4/1/73) 

7 


ORIGINAL  PA*2E  ;S 
OE  POOR  QUALITY 


NASTRAN  DATA  DECK 


Input  Data  Card  TEMPRB  One-Dimensional  Element  Temperature  Field 


Descri ption;  Defines  a temperature  field  for  the  BAR,  R0D,  TUBE,  and  C0NR0D  elements  for 
determination  of: 

1)  Thermal  loading 

2)  Temperature-dependent  material  properties 

3)  Stress  recovery 


Format  and  Example: 


1 2 3 4 5 6 7 8 9 10 


TEMPRB 

SID 

EIDI 

TA 

TB 

T 1 1 a 

T'lb 

T'2a 

T’2b 

+abc 

TEMPRB 

200 

1 

68.0 

23.0 

0.0 

28.0 

2.5 

AXY10 

+abc 

TCa 

TDa 

TEa 

TFa 

TCb 

TDb 

TEb 

TFb 

+def 

+XY10 

68.0 

91.0 

45.0 

48.0 

80.0 

20.0 

AXY20 

+def 

EID2 

EID3 

EID4 

EID5 

EID6 

EID7 

EID8 

EID9 

+ghi 

+XY20 

9 

10 

“0"tc  » 

Alternate  form  for  Continuation  Card  Number  2 


+def 

j EID2 

"THRU" 

EIDi 

EIDj 

"THRU" 

EIDk 

x 

x 

+ghi 

+XY20 

! 2 

THRU 

4 

10 

THRU 

14 

-etc.- 


Fieid 


Contents 


SID 

EIDn 

TA,  TB 

T'ij 

Tij 


Temperature  set  identification  number  (Integer  > 0) 

Unique  element  identification  number(s)  (Integer  > 0 or  BCD:  the  second 
continuation  card  may  have  THRU  in  fields  3 and/or  6 in  which  case  EID2  < EIDi , 
EIDj  < EIDk) 

Average  temperature  over  the  area  at  end  "a"  and  end"b"  (Real) 

Effective  linear  gradient  in  direction  i on  end  j (BAR  only,  Real) 

Temperatures  at  point  i as  defined  on  the  PBAR  card(s)  at  end  j.  These  data 
are  used  for  stress  recovery  only  (BAR  only.  Real) 


Remarks : 1.  Temperature  sets  must  be  selected  in  the  Case  Control  Deck  (TEMP=SID)  to  be  used  by 
NASTRAN. 

2.  If  at  least  one  nonzero  or  nonblank  Tij  is  present,  the  point  temperatures  given  are 
used  for  stress  recovery.  If  no  Tij  values  are  given,  linear  temperature  gradients 
are  assumed  for  stresses. 

3.  If  the  second  (and  succeeding)  continuation  card  is  present,  EIDI  and  elements 
specified  on  the  second  (and  succeeding)  continuation  cards  are  used.  Elements 
must  not  be  specified  more  than  once. 

4.  If  thermal  effects  are  requested,  all  elements  must  have  a temperature  field  defined 
either  directly  on  a TEMPP1 , TEMPP2,  TEMPP3,  or  TEMPRB  card  or  indirectly  as  the 
average  of  the  connected  grid  point  temperatures  defined  on  the  TEMP  or  TEMPD  cards. 
Directly  defined  element  temperatures  always  take  precedence  over  the  average  of 
grid  point  temperatures. 


(Continued) 

2.4-330  (7/1/70) 


723 


BULK  DATA  DECK 


oRiarm;  ?<v?:  n 

OF.  POOR  QU AL.77 


TEHPRB  (Cont.) 

is  similar): 

t'  - t~  f Ta(y,z)y  dA 
la  Ii  J a 
1 a 


2a 


- i / V*'2’*  dA 

2 A 


»here  T (y,t)  is  the  temperature  .t  point  y.z  (in  the  element  coordinate  system) 

,0  end  of  the  BAR.  See  Section  1.3,  Fignre  1 for  the  element  coordinate  system: 

I.  and  I2  are  the  moment  of  inertia  about  the  a and  y axis  respectively  The  t»p- 
eraturesVe  assumed  to  vary  linearly  along  the  length  (x-axis).  Note  h t ,f  the 
temperature  varies  linearly  over  the  cross-sect! on  then  Tla>  T]b,  T2a,  2b 

the  actual  gradients. 

If  the  element  material  is  temperature  dependent,  the  material  properties  are  evaluated 
at  the  average  temperature 

ZA*fB 


Set  ID  must  be  unique  with  respect  to  all  other  L0AD  type  cards  if  TEMP(UAD)  is 
speci fi ed  in  Cass  Control  Deck. 


2.4-331  (4/1/73) 


NASTRAN  DATA  DECK 


Input  Data  Card  TF  Dynamic  Transfer  Function 

Description:  1.  May  be  used  to  define  a transfer  function  of  the  form 

(BO  + Blp  + B2p2)ud  + l (A0(i ) + Al(i)p  + A2(i  )p2)un-  = 0 

2.  May  be  used  as  a means  of  direct  matrix  input. 

Format  and  Example: 


1 2 3 4 5 6 7 . 8 9 10 


TF 

SID 

GD 

CD 

BO 

B1 

B2 

x 

x 

+abc 

TF 

1 

2 

3 

4.0 

5.0 

6.0 

+ABC 

*abc 

0(1) 

cm 

A0{1 ) 

Al(l) 

A2(l) 

x 

X 

x 

+def 

me 

3 

4 

5.0 

6.0 

7.0 

+DEF 

(etcTJ 


Field  Contents 


SID  Set  identification  number  (Integer  > 0) 

GD,G(i)  Grid,  scalar  or  extra  point  identification  numbers  (Integer  > 0) 

CD, C(i)  Component  numbers  (Null  or  zero  for  scalar  or  extra  points,  any  one  of  the  digits 

1-6  for  a grid  point) 

BO, B1 ,B2 

A0(i ) ,A1  (i ) , Transfer  function  coefficients  (Real) 

A2(i ) 


Remarks:  1.  The  matrix  elements  defined  by  this  card  are  added  to  the  dynamic  matrices  for  the 

problem. 

2.  Transfer  Function  sets  must  be  selected  in  the  Case  Control  Deck  (TFL=SID)  to  be 
used  by  NASTRAN. 

3.  The  constraint  relation  given  above  will  hold  only  if  no  elements  are  connected  to 
the  dependent  coordinate. 


2.4-332  (3/1/70) 


Input  Data  Card  TIC 


Transient  Initial  Condition 


Description:  Defines  values  for  the  initial  conditions  of  coordinates  used  in  Transient  analysis. 
Both  displacement  and  velocity  values  may  be  specified  at  independent  coordinates  of  the  struc- 
tural model . 


Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

TIC 

SID 

G 

C 

UO 

vo  iX 

X 

TIC 

1 

3 

2 

5.0 

-6.0  | 

Field  Contents 


SID 

G 

C 

UO 

VO 


Set  identification  number  (Integer  > 0) 

Grid  or  scalar  or  extra  point  identification  number  (Integer  > 0) 

Component  number  (Blank  or  zero  for  scalar  or  extra  points,  any  one  of  the 
digits  1-6  for  a grid  point) 

Initial  displacement  value  (Real) 

Initial  velocity  value  (Real) 


Remarks:  1.  Transient  initial  condition  sets  must  be  selected  in  the  Case  Control  Deck  (IC=SID) 
to  be  used  by  NASTRAN  for  structural  analysis;  however  this  card  should  not  be  used 
to  define  initial  temperatures  in  heat  transfer  analysis.  (See  Section  2.3.) 

2.  If  no  TIC  set  is  selected  in  Case  Control  Deck,  all  initial  conditions  are  assumed 
zero. 


3.  Initial  conditions  for  coordinates  not  specified  on  TIC  cards  will  be  assumed  zero. 

4.  Initial  conditions  may  be  used  only  in  direct  formulation. 
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Input  Data  Card  TICS  Transient  Initial  Condition  - Substructure  Analysis 


Descripti on:  Defines  values  for  the  initial  conditions  of  coordinates  used  in  Direct  Transient 
analysis.  Both  displacement  and  velocity  values  nay  be  specified  at  independent  coordinates  of 
the  structural  model. 


Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

TICS 

SID 

NAME 

G 

C 

UO 

VO 

TICS 

1 

3 

2 

5.0 

Hfli 

Field  Contents 

SID  Set  identification  number  (Integer  > 0) 

NAME  Basic  substructure  name 

G Grid  or  scalar  or  extra  point  identification  number  (Integer  > 0) 

C Component  number  (Null  or  zero  for  scalar  or  extra  points,  any  one  of  the  digits 

1-6  for  a grid  point) 

UO  Initial  displacement  value  (Real) 

VO  Initial  velocity  value  (Real) 


Remarks : 1.  Transient  initial  condition  sets  must  be  selected  in  the  Case  Control  Deck  (IC=SID) 

to  be  used  by  NASTRAN. 

2.  If  no  TIC  set  is  selected  in  Case  Control  Deck,  all  initial  conditions  are  assumed 
zero. 

3.  Initial  conditions  for  coordinates  not  specified  on  TIC  cards  will  be  assumed  zero. 

4.  Initial  conditions  may  be  used  only  in  direct  formulation  (Rigid  Format  9)  and  may 
only  be  applied  to  the  analysis  degrees  of  freedom,  i.e,,  only  those  coordinates 
retained  in  the  solution  substructure  and  not  constrained  using  MPC.  SPC,  or  0MIT 
data. 

5.  Used  in  substructure  S0LVE  operation. 
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Input  Data  Card  TL0AD1 


Transient  Response  Dynamic  Load 


Description;  Defines  a time-dependent  dynamic  load  of  the  form 

(P(t)}  = {A  F(t  - t)} 
for  use  in  transient  response  problems. 


Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

TL0AD1 

SID 

L 

M 

x 

TF 

x 

TL0AD1 

5 

7 

9 

13 

EigM  Contents 

SID  Set  identification  number  (Integer  > 0) 

L Identification  number  of  DAREA  card  set  or  a thermal  load  set  which  defines  A 

(Integer  > 0).  For  automated  multi-stage  substructuring,  reference  a DAREAS  card 
set.  If  desired,  the  set  identification  may  also  reference  L0ADC  cards. 

M Identification  number  of  DELAY  or  DELAYS  card  set  which  defines  t (Integer  > 0) 

Identification  number  of  TABLEDi  card  which  gives  F(t  - r)  (Integer  > 0) 


Remarks:  1.  If  M is  zero,  x will  be  zero. 


2.  Field  5 must  be  blank. 


3.  Dynamic  load  sets  must  be  selected  in  the  Case  Control  Deck  (DL0AD=SID)  to  be  used 
by  NASTRAN. 

4.  TL0AD1  loads. may  be  combined  with  TL0AD2  loads  only  by  specification  on  a DL0AD 
card.  That  is,  the  SID  on  a TL0AD1  card  may  not  be  the  same  as  that  on  a TL0AD2 
card. 


5.  SID  must  be  unique  for  all  TL0AD1 , TL0AD2,  RL0AD1  and  RL0AD2  cards. 

6.  Field  3 may  reference  sets  containing  QHBDY , QBDY1 , QBDY2,  QVECT,  and  QV0L  cards 
when  using  the  heat  transfer  option. 

7.  If  the  heat  transfer  option  is  used,  the  referenced  QVECT  data  card  may  also  contain 
references  to  functions  of  time,  and  therefore  A may  be  a function  of  time. 

8.  Fourier  analysis  will  be  used  if  this  is  selected  in  an  Aeroelastic  Response 
Problem. 


9.  With  automated  multi-stage  substructuring,  DAREAS  cards  may  only  reference  degrees 
of  freedom  in  the  boundary  set  of  the  solution  structure. 

10.  When  L references  L0ADC  cards,  DAREAS  cards  with  the  same  set  identification  and 
non-zero  loads  must  also  exist. 
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Input  Data  Card  TL0AD2  Transient  Response  Dynamic  Load 

Description:  Defines  a time-dependent  dynamic  load  of  the  form 


(P(t)} 


{0},  t < 0 or  t > T2  - Tl 


(m  'M3  Ct  , rO  ) % 

?A  t e cos(2irFt  + P)[  , 0 £ t < T2  - T1 

for  use  in  transient  response  problems  where  t = t - Tl  - t. 

Format  and  Example: 


TL0AD2 

SID 

L 

M 

Tl 

T2 

F 

p 

abc 

TL0AD2 

4 

10 

7 

2.1 

4.7 

12.0 

30.0 

+12 

+bc 

C 

B 

[><C 

X 

X 

><^ 

txT 

+12 

2.0 

3.0 

. 

Field 

SID 

L 


M 

T1 

T2 

F 

P 

C 

B 

Remarks : 

1. 

2. 

3. 

4. 

5. 


Contents 

Set  identification  number  (Integer  > 0) 

Identification  number  of  DAREA  card  set  or  a thermal  load  set  which  defines  A 

set'*e9lf  HpS1>OHF°thaUt0l?a^d  HtVjrt:i-s?a9e  substructuring,  reference  a DAREAS  card 
set.  If  desired,  the  set  identification  may  also  reference  L0ADC  cards. 

Identification  number  of  DELAY  or  DELAYS  card  set  which  defines  t (Integer  >0) 

Time  constant  (Real  >.0.0) 

Time  constant  (Real,  T2  > Tl) 

Frequency  in  cycles  per  unit  time  (Real  >0.0) 

Phase  angle  in  degrees  (Real) 

Exponential  coefficient  (Real) 

Growth  coefficient  (Real ) 

If  M is  zero,  t will  be  zero. 

Field  5 must  be  blank. 

by^ASTRAS^  S6tS  mUSt  b*  se1ected  in  the  Cass  Control  Deck  (DL0AD=SID)  to  be  used 

TL0AD2  loads  may  be  combined  with  TL0AD1  loads  only  by  specification  on  a DL0AD 
ca?d'  15  ‘ °n  3 Jim2  Card  may  n°i^f  as  that  cm  a TL0AD1 

SID  must  be  unique  for  all  TL0AD1 , TL0AD2 , RL0AD1  and  RL0AD2  cards. 

(Continued) 
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TL0AD2  (Cont.) 


6. 


Field  3 may  reference  load  sets  containing  QHBDY,  QBDY1,  QBDY2,  QVECT, 
when  using  the  heat  transfer  option. 


QV0L  and  SL0AD  cards 


7.  If  the  heat  transfer  option  is  being  used,  the  referenced  QVECT  load  card  may  also 
contain  references  to  functions  of  time,  and  therefore  A may  be  a function  of  time. 

8.  Fourier  analysis  will  be  used  if  this  selection  is  an  Aeroelastic  Response  problem. 
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Input  Data  Card  TRANS  Component  Substructure  Transformation  Definition 


Description:  Defines  the  location  and  orientation  of  the  component  substructure  basic  coordinate 

system  axes  relative  to  the  basic  coordinate  system  of  the  substructure  formed  as  a result  of  the 
substructure  COMBINE  operation.  The  translation  and  rotation  matrices  are  defined  by  specifying 
the  coordinates  of  three  points  A,  B,  C.  The  coordinates  of  points  A,  B»  C must  be  expressed  on 
this  card  in  the  basic  coordinate  system  of  the  resultant  combined  substructure  as  follows: 

A - defines  the  location  of  the  origin  of  the  basic  coordinate 
system  of  the  component  substructure. 

B - defines  the  location  of  a point  on  the  z axis  of  the  basic 
coordinate  system  of  the  component  substructure. 

C - defines  the  location  of  a point  in  the  positive  x side  of  the 
xz  plane  of  the  basic  coordinate  system  of  the  component 
substructure. 


Format  and  Example: 


Field 


Contents 


CID 

Al,  A?,  A3 
Bl,  B2,  B3 
Cl,  C2,  C3 


Set  identification  number  (Integer  > 0) 

Coordinates  of  the  points  defining  system  as  described  above. 


Remarks:  1.  Continuation  card  must  be  present. 

2.  Coordinates  A,  B,  C are  given  in  BASIC  coordinate  system  of  the  result  substructure. 

3.  The  value  of  CID  must  be  unique  with  respect  to  all  other  TRANS  data  cards. 

4.  Transformation  sets  for  a whole  substructure  must  be  selected  in  the  Substructure 
Control  Deck  (TRANS=SID)  to  be  used  by  NASTRAN.  Note  that  'TRANS'  is  a subcommand 
of  the  substructure  C0MBINE  command. 

5.  Transformation  of  individual  grid  points  in  a substructure  prior  to  combining  them 
is  requested  by  the  GTRAN  Bulk  Data  card  which  references  the  TRANS  information. 

6.  The  three  points  (A1.A2.A3),  (B1.B2.B3),  (C1,C2,C3)  must  be  unique  and  non-collinear. 
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Input  Data  Card  TSTEP  Transient  Time  Step 

TraSent0Ana1y^sneS  time  ^ intervals  at  which  soluti°n  will  be  generated  and  output  in 
Format  and  Example: 


Field 


Contents 


SID 
N{  T ) 
DT(i) 
N0(i) 


Set  identification  number  (Integer  > 0) 

Number  of  time  steps  of  value  DT(i ) (Integer  > 2) 

Time  increment  (Real  >0.0) 

Skip  factor  for  output  (Every  N0(1)~  step  will  be  saved  for  output) 
(Integer  >0) 


— arks:  L IsId^NASTRAN1  ^ S6lected  in  tbe  Case  Contro1  Deck  (TSTEP=SID)  in  order  to  be 

2.  In  Aeroelastic  Response  problems,  this  card  is  required  only  when  TL0AD  is  requested, 
i.e.,  when  Fourier  methods  are  selected.  H 
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2.5  USER'S  MASTER  FILE 

As  a means  of  aiding  the  user  in  handling  the  large  (several  boxes  of  cards)  Bulk  Data  Decks 
which  are  typical  of  NASTRAN  problems,  the  User's  Master  File  is  provided  for  storage  of  many  Bulk 
Data  Decks  on  a single  tape.  In  the  context  of  this  Section,  a "tape"  is  synonomous  with  both  a 
physical  tape  or  a disk  file.  (See  Section  2.1  for  the  use  of  the  FILES  parameter  on  the  NASTRAN 
card. ) 

There  are  many  advantages  to  using  a Master  File.  The  User's  Master  File  provides  a con- 
venient coiranon  source  of  data.  Errors  due  to  card  handling  are  sharply  reduced  since  a several 
box  input  deck  is  reduced  to  a few  cards.  Finally,  the  convenience  to  the  user  in  submitting  jobs 
should  be  emphasized. 

2.5.1  Use  of  User's  Master  File 

Functionally,  the  User's  Master  File  exhibits  all  of  the  properties  of  an  Old  Problem  Tape 
(0PTP)  which  would  result  if  a job  were  terminated  after  the  NASTRAN  preface;  only  the  control 
cards  used  are  different.  Thus  che  User's  Master  File  (UMF)  becomes  an  alternate  source  of  bulk 
data  input  to  NASTRAN  which  may  be  modified  in  identically  the  same  way  as  bulk  data  is  changed 
during  a modified  restart.  Since  the  UMF  is  used  as  an  alternate  0PTP  functionally,  only  one  or 
the  other  may  appear  in  a run.  The  UMF,  then,  is  used  only  for  an  initial  run  and  may  not  be 
used  in  conjunction  with  a restart.  The  checkpoint  feature  may  be  used  with  a UMF  run,  however, 
and  the  resulting  New  Problem  Tape  (NPTP)  may  be  used  as  an  0PTP  in  a subsequent  restart. 

In  describing  the  use  of  the  User's  Master  File,  the  UMF  control  cards  will  be  contrasted 
with  their  0PTP  counterparts.  In  place  of  the  setup  card  for  the  0PTP  tape  (see  Section  5 of  the 
Programmer's  Manual  for  a discussion  of  these  machine  and  installation  dependent  NASTRAN  driver 
control  cards),  use  a setup  card  for  the  selected  UMF  tape.  In  place  of  the  restart  dictionary 
in  the  Executive  Control  Deck,  use  the  card 

UMF  kr  k2 

described  in  Section  2.2.1,  which  selects  Bulk  Data  Deck  kg  from  UMF  tape  k-j  to  use  in  the  current 
execution. 
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2.5.2  Using  the  User's  Master  File  Editor 

To  assist  the  NASTRAN  user  in  creating  and  maintaining  User's  Master  Files,  an  auxiliary 
NASTRAN  preface  module,  the  User's  Master  File  Editor,  is  provided.  The  functions  performed  by 
the  Editor  are: 

1.  Create  a New  User's  Master  File  (NUMF)  from  Bulk  Data  Decks  supplied  by  the  user. 

2.  List  and/or  punch  Bulk  Data  Decks  from  an  already  existing  UMF. 

3.  Edit  Bulk  Data  Decks  {which  may  be  modified)  from  an  old  UMF  onto  a NUMF. 

Bulk  Data  Decks  must  be  acceptable  to  the  NASTRAN  preface  (XS0RT  and  IFF)  to  be  accepted  by 
the  Editor. 

The  executive  control  card  that  causes  NASTRAN  to  execute  as  the  User's  Master  File  Editor  is 
UMFEDIT.  When  in  the  Editor  mode,  NASTRAN  executes  only  the  preface.  A separate  run  is  required 
to  use  a User's  Master  File  generated  by  the  Editor.  Preface  module  UMFEDT,  which  is  where  the 
User's  Master  File  Editor  actions  occur,  reads  data  cards  from  the  System  Input  Stream  which  are 
used  to  control  Editor  activity.  Some  of  these  data  cards  precede  the  Bulk  Data  Deck  being  pro- 
cessed while  others  follow.  The  remainder  of  this  section  will  be  devoted  to  describing  these 
cards  and  the  action  caused  by  them.  Section  2.5.3  gives  some  rules  to  be  followed  when  making  up 
data  cards  for  the  Editor.  Several  examples  will  then  be  given  in  Section  2.5.4  to  illustrate  the 
functions  performed  by  the  User's  Haste;  File  Editor. 

Table  1 shows  the  Editor  data  cards  and  describes  the  action  taken  for  each  one.  Three  classes 
are  described,  depending  on  the  tapes  used.  The  cards  are  free-field  format  as  are  the  executive 
control  cards  and  case  control  cards  previously  described.  The  symbolic  quantities  tid  and  pi d 
are  each  up  to  8 arbitrarily  selected  integers  chosen  by  the  user  who  causes  the  User's  Master  File 
to  be  created.  Table  2 shows  a summary  of  Editor  control  cards. 

When  a New  User's  Master  File  (NUMF)  is  created,  the  User's  Master  File  Editor  (UMFEDIT) 
punches  the  Executive  Control  cards  that  are  needed  to  read  the  decks  from  the  newly  created  master 
file.  The  UMFEDIT  automatically  punches  one  UMF  Executive  Control  card  for  each  Bulk  Data  Deck  that 
is  written  on  the  NUMF  and  lists  it  in  a table  of  contents. 
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2.5.3  Rules  for  the  User's  Master  File  Editor 

1.  The  tape  identification  number,  tid,  and  the  problem  identification  number,  pid,  are 
positive  integers  selected  by  the  user.  The  only  exception  to  this  is  that  pid  may  be 
zero  if  the  UMF  card  is  being  used  only  to  specify  a value  for  tid  or  to  indicate  a new 
deck  rather  than  an  alter  set. 

2.  The  tape  identification  number,  tid,  must  be  the  same  for  all  decks  on  a single  UMF. 

3.  Only  one  pass  is  made  while  either  reading  the  UMF  or  writing  the  NUMF.  Sequential 
processing  requests  are  thereby  required.  This  means  that  the  problem  identification 
numbers  must  form  an  increasing  sequence  corresponding  to  the  order  of  the  decks. 

4.  A corollary  to  2 is  that  a deck  to  be  inserted  between  two  decks  on  an  existing  UMF  must 
be  given  a problem  identification  number  whose  value  "lies  between"  the  values  of  the 
problem  identification  numbers  for  the  two  UMF  decks.  Thus,  an  initial  numbering  sequence 
such  as  10,  20,  30,  ...  is  recommended. 

5.  Most  NASTRAN  users  develop  the  habit  of  "storing"  data  cards  not  needed  for  a given  run 
behind  the  ENDDATA  card  where  they  are  normally  ignored.  This  must  not  be  done  when 
using  the  Editor  since  it  reads  data  from  this  position.  Data  cards  following  the  FINIS 
card  are  ignored,  however. 

2.5.4  Examples  of  User's  Master  File  Editor  Usage 

Several  examples  of  User's  Master  File  Editor  usage  are  given  in  this  section.  The  user  is 
well-advised  to  study  these  examples  both  from  the  standpoint  of  understanding  the  functioning  of 
the  Editor  and  from  the  standpoint  of  learning  how  to  use  this  NASTRAN  feature.  A symbolic 
representation  of  the  contents  of  the  UMF  and/or  NUMF  used  in  each  example  is  given  along  with  an 
explanation  of  specific  items  of  interest.  These  examples  illustrate  all  of  the  capability  of  the 
User's  Master  File  Editor. 
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Exampl 


Notes : 


1.  Create  a User's  Master  File 


ID  A,B 
TIME  I 
APP  DMAP 
BEGIN 
END 

UMFEDIT 

CEND 

TITLE  = USER'S  MASTER  FILE  C0NTAINS 


NUMF  21026,  80 
FINIS 


1.  A tape  must  be  set  up  for  NASTRAN  file  NUMF. 

2.  A tape  must  not  be  set  up  for  NASTRAN  file  UMF. 

3.  The  DMAP  sequence  will  not  be  used  but  must  appear  in  the  Executive  Control  Deck. 

4.  ECH0  = B0TH  is  recoiunended  since  the  unsorted  Bulk  Data  Deck  is  available  only  during 
the  run  used  to  create  the  User’s  Master  File.  The  sorted  echo  is  needed  in  order  to 
make  alterations  to  the  bulk  data  when  using  the  User's  Master  File  in  a NASTRAN  run. 

5.  Note  that  the  tape  identification  number,  tid,  is  the  same  on  all  of  the  NUMF  cards. 

6.  Note  that  the  problem  identification  numbers,  pid,  are  increasing  according  to  the 
data  deck  order. 
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Example 


Notes: 


2.  List  and/or  punch  selected  decks  from  a User's  Master  File 


ID  A,B 
TIME  1 
APP  DMAP 
BEGIN 
END 

UMF  21026 

UMFEDIT 

CEND 

ECH0=N0NE 
BEGIN  BULK 
(blank 
ENDDATA 
LIST  20 
PUNCH  50 
PUNPRT  60 
FINIS 


1.  A tape  containing  the  proper  User's  Master  File  must  be  set  up  on  NASTRAN  file  UMF. 

2.  A tape  must  not  be  set  up  for  NASTR’N  file  NUMF. 

3.  The  DMAP  sequence  will  not  be  used  but  must  appear  in  the  Executive  Control  Deck. 

4.  The  dummy  Bulk  Data  Deck  consisting  of  a single  blank  card  will  not  be  used  but  must 

3pp65r  * * — — — 

5.  ECH0  = N0NE  is  recommended  to  suppress  printout  of  the  dummy  Bulk  Data  Deck.  This  has 
no  effect  on  the  User's  Master  File  Editor. 

3.  The  zero  value  of  pid  on  the  UMF  card  is  required  since  only  tid  is  being  used  in  this 
3pp  nc3tion. 

K The  LIST,  PUNCH,  and  PUNPRT  cards  must  be  sequenced  such  that  the  pid  values  form  an 

increasing  sequence.  K vaiu«  an 

requests  will  cause  a sorted  Bulk  Data  Deck  echo  to  be  made  for  decks  20  and 
60,  decks  50  and  60  will  be  punched. 
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Example  3.  Copy  a User's  Master  File  while  listing  and/or  punching  selected  decks. 


APP  DMAP 

BEGIN 

END 

UMF  100,  0 -*■" 

UHFEDIT 

CEND 

ECH0=N0NE 
BEGIN  BULK 
{blank  card} 
ENDDATA  > 

NUMF  200,  O'/ 
PUNPRT  20-</ 

LIST  30 ^ 

LIST  50 ^ 

PUNCH  70 

FINIS 


Deck  10 
Deck  20 
Deck  30 
Deck  40 
Deck  50 
Deck  60 
Deck  70 


Deck  10 
Deck  20 
Deck  30 
Deck  40 
Deck  50 
Deck  60 
Deck  70 


1.  A tape  containing  the  User's  Master  File  to  be  copied  must  be  set  up  on  NASTRAN  file 
UMF. 

2.  A tape  must  be  set  up  on  NASTRAN  file  NUMF. 

3.  The  DMAP  sequence  is  not  used  but  must  appear  in  the  Executive  Control  Deck. 

4.  The  dummy  Bulk  Data  Deck  consisting  of  a single  blank  card  will  not  be  used  but  must 

appear.  

5.  ECH0  = N0NE  is  recotmiended  to  suppress  printout  of  the  dummy  Bulk  Data  Deck.  This  has 
no  effect  on  the  User's  Master  File  Editor. 

6.  The  zero  value  of  pid  on  the  UMF  card  is  required  since  only  tid  is  being  used  in  this 
application. 

7.  The  zero  value  of  pid  on  the  NUMF  card  is  not  used.  This  card  is  used  to  specify  tid 

for  the  NUMF.  If  the  NUMF  card  were  absent,  the  same  tid  would  be  put  on  the  NUMF  as 

existed  on  the  UMF. 

8.  The  LIST,  PUNCH,  and  PUNPRT  cards  must  be  sequenced  such  that  the  pid  values  form  an 
increasing  sequence. 

9.  The  above  requests  will  cause  a sorted  Bulk  Data  Deck  echo  to  be  made  for  decks  20,  30 
and  50;  decks  20  and  70  will  be  punched. 

10.  All  of  the  decks  contained  on  the  UMF  will  be  copied  onto  the  NUMF  tape.  The  tape 
identification  number  will  be  different  as  explained  in  note  7. 
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Example  4.  Edit  a User’s  Master  File 

ID  A,B 
TIME  5 
APP  DMAP 
BEGIN 
END 

UMF  21026,  20 
UMFEDIT 
CEND 

TITLE  = M0DIFICATI0N  0F 
SUBTITLE  = DECKS  20  AND  50 
ECH0  = B0TH 
BEGIN  BULK 

{alter  cards  for  Deck  20' 
ENDDATA  : 

NUMF  333,  2( 

REM0VE  40  ^ 

UMF  21026,  5t 
BEGIN  BULK 
{alter  car 
ENDDATA 
NUMF  333,  5! 

REM0VE  60  . 

UMF  21026, 

BEGIN  BULK 
{Deck  65} 

ENDDATA 
NUMF  333,  6 
•LIST  80 
FINIS 
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333  I 

nec< 

20 

Dock 

30" 

Ded. 

IF 

66 

Deck 

70 

D^ck 

80 

Deck 

90 

■Note-'  1-  uMFSPe  conta’mng  the  User's  Master  File  to  be  edited  must  be  set  up  on  NASTRAN  file 

2.  A tape  must  be  set  up  on  NASTRAN  file  NUMF. 

3.  The  DMAP  sequence  is  not  used  but  must  appear  in  the  Executive  Control  Deck. 

4’  ra?;0I™ai?ded  since  the  alter  cards  are  available  only.  during  the  run 

edlh  Th?  sorted  echo  is  needed  for  those  decks  being  altered  in 
££*,»■»  furMnf-?n?Iteratlons  t0  the  faulk  data  when  usln9  the  newly  created  User's 
of  the  Ftm  ^rath^T  T'u  ?ecks  not  faeing  altered  will  not  be  echoed  as  a result 
SampleEfor  DecTSo?*”1'  SUCh  dSCkS  fflay  be  ech°ed  aS  they  are  copied  as  shown  in  the 

5.  The  pi d values  must  form  an  increasing  sequence. 

6‘  decks^ilfbe^unche?076  eXample  wi11  cause  1istin9s  to  be  generated  for  deck  80;  no 

7.  Decks  30,  70,  80,  and  90  will  be  copied  onto  the  NUMF  with  i:o  changes. 

0-  Decks  10,  40,  and  60  will  be  removed  (i.e.,  not  copied  onto  the  NUMF). 

9'  rw!?%n0,  h°  “I11  b?  mod‘Lfied-  In  addition  the  problem  identification  number  of 

Deck  50  will  be  changed  to  55. 

10.  Deck  65  will  be  added. 

n.  Deck  10  is  removed  because  it  appears  prior  to  the  first  call  to  the  Editor.  This  mav 
be  avoided  by  using  a pid  of  zero  and  a dummy  Bulk  Data  Deck  as  shown  in  Example  3. 
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Table  1.  User's  Master  File  Editor  Control  Card  Actions. 


I.  UMF  Only  is  Present 

A.  FINIS 

1.  Terminate  run. 

B.  BEGIN  BULK  (Not  Allowed) 

C.  REM0VE  pid  (Not  Allowed) 

D.  LIST  pid 

1.  Skip  UMF  forward  to  pid  and  list  the  Bulk  Data  Deck  on  the  printer. 

E.  PUNCH  pid 

1.  Skip  UMF  forward  to  pid  and  punch  the  Bulk  Data  Deck  on  the  punch. 

F.  UMF  tid,  pid  (Not  Allowed) 

G.  NUMF  tid,  pid  (Not  Allowed) 

H.  PUNPRT  pid 

1.  Skip  UMF  forward  to  pid  and  then  list  and  punch  the  Bulk  Data  Deck. 

I.  PRINT  tid 

1.  List  all  Bulk  Data  Decks  and  Summary  Table  of  Contents. 

J.  T0C  tid 

1.  List  all  Bulk  Data  Decks  Summary  Table  of  Contents. 

II.  NUMF  Only  is  Present 


A. 

FINIS 

1.  Write  end-of-file  on  NUMF. 

2.  Terminate  run. 

B. 

BEGIN  BULK 

1.  Process  the 

next  Bulk  Data 

C. 

REM0VE  pid 

(Not  Allowed) 

D. 

LIST  pid 

(Not  Allowed) 

E. 

PUNCH  pid 

(Not  Allowed) 

F. 

UMF  tid,  pid 

(Not  allowed) 

G. 

NUMF  tid,  pid 

1.  If  first  entry  to  Editor,  write  tape  identification  file  on  NUMF. 

2.  Add  preceding  Bulk  Data  to  NUMF  and  automatically  punch  and  list  the  UMF  card  for 
use  with  UMF. 

H.  PUNPRT  pid  (Not  Allowed) 

I.  T0C  tid  (Not  Allowed) 

J.  PRINT  tid  (Not  Allowed) 

III.  Both  UMF  and  NUMF  are  Present 

A.  FINIS 

1.  Copy  any  remaining  Bulk  Data  Decks  from  UMF  to  NUMF. 

2.  Write  end-of-file  on  NUMF. 

3.  Terminate  run. 

B.  BEGIN  BULK 

1.  Process  the  next  Bulk  Data  Deck  which  may  be  a new  deck  or  a modified  deck  from  the 
UMF. 

C.  REM0VE  pid 

1.  Copy  UMF  onto  NUMF  up  to  indicated  deck. 

2.  Skip  indicated  deck  on  UMF. 

D.  LIST  pid 

1.  Copy  UMF  onto  NUMF  through  indicated  deck. 

2.  List  indicated  Bulk  Data  Deck  on  printer. 

E.  PUNCH  pid 

1.  Copy  UMF  onto  NUMF  through  indicated  deck. 

2.  Punch  indicated  Bulk  Data  Deck  on  printer. 

F.  UMF  tid,  pid 

1.  Copy  UMF  onto  NUMF  up  to  indicated  deck.  (Must  be  immediately  followed  by  BEGIN 

BULK  card.) 

G.  NUMF  tid,  pid 

1.  If  first  entry  to  Editor,  write  tape  identification  file  on  NUMF. 

2.  Copy  UMF  onto  NUMF  up  to  deck  with  identification  greater  than  pid. 

(Continued) 
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Table  1.  User's  Master  File  Editor  Control  Card  Actions.  (Continued) 


G.  3.  Add  preceding  Bulk  Data  Deck  to  NUMF  and  automatically  punch  and  list  the  UMF  card 

for  use  with  UMF. 

H.  PUNPRT  pid 

1.  Copy  UMF  onto  NUMF  through  indicated  deck. 

2.  List  indicated  Bulk  Data  Deck  on  printer. 

3.  Punch  indicated  Bulk  Data  Deck  on  punch. 

I.  T0C  tid  (Not  Allowed) 

J.  PRINT  tid  (Not  Allowed) 


r* 
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LIST  pid 

NUMF  tid,  pid 
PRINT  tid 
PUNCH  pid 

PUNPRT  pid 

REM0VE  pid 
T0C  tid 
UMF  tid,  pid 


Table  2.  Summary  of  User's  Master  File  Editor  Control  Cards. 

List  the  problem  deck  from  UMF  or  copy  the  problem  deck  from  UMF  onto  NUMF 
and  list  it. 

Add  problem  deck  to  NUMF,  list  it  and  punch  UMF  card. 

List  all  problem  decks  from  UMF  and  Summary  Table  of  Contents. 

Punch  the  problem  deck  from  UMF  or  copy  the  problem  deck  from  UMF  onto  NUMF 
and  punch  it. 

Punch  and  print  the  problem  deck  from  UMF  or  copy  the  problem  deck  from  UMF 
onto  NUMF  and  punch  and  print  it. 

Copy  problem  decks  from  UMF  onto  NUMF  up  to  pid  and  skip  over  problem  pid. 
List  all  problem  decks  (Summary  Table  of  Contents)  by  UMF  number  from  UMF. 
Copy  UMF  problem  deck  onto  NUMF,  list  it  and  punch  UMF  card. 
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£.6  USER  GENERATED  INPUT 

It  may  happen  that  a user  will  want  to  take  a problem  previously  run  on  another  program  and 
run  it  using  NASTRAN.  In  many  instances,  this  provides  the  user  with  the  quickest  means  of 
familiarizing  himself  with  NASTRAN  since  he  is  running  a problem  which  he  understands  intimately. 
Also,  he  may  wish  to  extend  his  analysis  of  some  previously  analyzed  problem  into  regions  which 
previous  programs  would  not  allow.  In  either  event,  he  is  faced  with  the  problem  of  Input  Data 
conversion. 

The  simplest  way  to  convert  structural  model  data  is  to  write  a small  F0RTRAN  (or  other 
language)  program  to  read  in  the  data  cards  composing  the  input  data  deck  for  the  previous  program 
and  punch  a new  NASTRAN  Bulk  Data  Deck.  Usually,  the  information  is  in  a one  to  one  correspond- 
ence, and  this  procedure  is  quite  straight  forward,  requiring  only  a minimal  knowledge  of  program- 
ing. While  a large  deck  of  cards  may  result,  by  using  the  User's  Master  File  feature  described  in 
Section  2.5,  the  amount  of  large  deck  handling  may  be  minimized. 

2.6.1  Utility  Module  INPUT  Usage 

NASTRAN  has  implemented  one  data  generating  utility  module  within  its  existing  structure  for 
specific  cases.  General  characteristics  of  the  INPUT  module  are  as  follows: 

1.  INPUT  allows  the  user  of  NASTRAN  to  generate  the  majority  of  the  bulk  data  cards 
for  a number  of  selected  test  problems  without  having  to  actually  input  the  physical 
cards  into  the  Bulk  Data  Deck. 

2.  The  test  problems  for  which  partial  data  are  generated  by  INPUT  are: 

a.  N x N Laplace  Network  from  scalar  elements 

b.  W x L Rectangular  Frame  from  BAR  elements  or  R0D  elements 

c.  W x L Rectangular  Array  of  QUAD1  elements 

d.  W x L Rectangular  Array  of  TRIA1  elements 

e.  N - segment  string  from  scalar  elements 

f.  N - cell  beam  made  from  BAR  elements 

g.  N - scalar  point  full  matrix  with  optional  unit  loading 

h.  N - spoke  wheel 

These  problem  types  are  described  separately  in  the  following  sections. 


2.6-1  (12/31/77) 

vvy 


N AST RAN  DATA  DECK 


3.  To  use  INPUT  variations  of  the  following  alter  deck  must  be  used: 

ALTER  1 

PARAM  //C,N,N0P/V,N,TRUE=-1  $ 

INPUT,  ,,,,/Gl,G2, ,G5/C,N,a/C,N,b/C,N,b  $ 

EQUIV  G1.GE0M1/TRUE  / G2.GE0M2/TRUE / G5,GE0M5/TRUE  $ 

ENDALTER 

The  specific  data  blocks  that  need  be  included  depend  on  the  particular  problem  as  do 
the  parameter  values.  Examples  for  each  problem  type  will  be  given. 

4.  Data  cards  are  read  by  INPUT  from  the  System  Input  File  using  F0RTRAN  1/0,  each  card 
containing  up  to  10  eight  column  fields.  Remember  to  right-justify  this  data.  The 
required  data  are  described  in  each  problem  type  description. 

5.  The  INPUT  data  card(s)  follow  the  ENDDATA  card.  Do  not  "store"  other  data  that  is 
not  intended  to  be  used  by  the  INPUT  module. 

6.  Several  sample  problems  were  run  as  part  of  checkout.  The  input  for  these  runs  are 
available  as  examples  of  INPUT  usage. 

7.  Restart  tables  are  not  effective  with  respect  to  "cards"  generated  by  INPUT  since 
the  preface  is  unaware  of  their  existance. 

8.  The  INPUT  data  generator  feature  is  restrictive.  It  can  only  be  used  in  the  circum- 
stances illustrated.  The  user  may  employ  the  INPUT  module  as  described  but  merging  of 
user  data  with  INPUT  data  is  not  supported.  As  an  example,  single  point  constraints  may 
be  defined  either  in  the  bulk  data  deck  or  in  the  INPUT  module  data  deck  but  not  both 
places  in  an  attempt  to  combine  them.  Thus  if  SPC  cards  are  defined  in  the  bulk  data 
deck,  then  the  G4  data  block  will  not  be  generated  and  GE0M4  must  not  be  equivalenced  to 
G4. 

2.6. 1.1  Laplace  Circuit  (a=l,  b=l,2  or  3,  c is  not  used) 

INPUT  generates  CELAS4,  SP0INT,  SPC  (for  b=l),  and  CUASS4  (for  b=2,3)  cards  for  the  circuit 
shown. 
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Data  Card 

1 N (18)  N2  = no.  of  cells 

2 k (E8.0)  Spring  stiffness 

3 U (E8.0)  Enforced  displacement  along  edge  (b)  (b  = 1) 

3 in  (E8.0)  Mass  (b  = 2,3) 

4 f (E8.0)  Coupling  fraction  (b  = 3 only) 
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b.  Options 

(a  1,  statics.  Use  statics  (Rigid  Format  D-1)  to  solve  V2u  = 0 with  boundary 
conditions  u = 0 along  (a)  , @ and  (d)  , u = U along  (b)  . G2  and  G4 
are  both  used.  No  masses  are  generated. 


b 


no  mass  coupling.  Use  real  eigenvalue  analysis  (Rigid  Format  D-3)  to  obtain 

the  eigenvalues  of  a square  membrane  (Vzu  = — ) where  the  theoretical 

3t2 


solutions  for  N •*- «®  are  given  by 

fij  = i {1‘2  + j2}l/2  5 = 

U is  ignored.  Only  G2  is  used.  Diagonal  masses  only  are  generated. 


mass  coupling.  Same  as  where  the  diagonal  masses  are  m.  The  horizontal 
and  vertical  masses  are  -fm;  the  cross  diagonal  masses  are  -j  fm. 


c.  Notes 

(1)  For  b = 1,  SPR  = 10Q0+N  must  be  selected  in  Case  Control  Deck. 
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ID  INPUT, CASE! 

TIME  30 
APP  DISP 
S0L  1 ,3 
ALTER  1 

PARAM  //C ,N ,N0P/V ,N ,TRUE=-1  $ 

INPUT,  „,,/,G2,,G4,/C,N,l/C,N,l  $ 

EQUIV  G2.GE0M2/TRUE  / G4 .GE0M4/TRUE  $ 

ENDALTER 

CEND 

ECH0=B0TH 

TITLE=TEST  0F  UTILITY  M0DULE  INPUT 

SUBTITLE=LAPLACE  CIRCUIT 

LABEL=STATICS 

SPC=1005 

0UTPUT 

DISP=ALL 

BEGIN  BULK 

{blank  card} 

ENDDATA 


Lines  indicate  scalar  springs 
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INPUT  generates  GRID,  CBAR  or 

Ay 
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a.  Data  Card 


1 

W 

(18) 

No.  cells  in  x-direction 

2 

L 

(18) 

No.  cells  in  y-direction 

3 

Ax 

(E8.0) 

Length  of  cell  in  x-direction 

4 

Ay 

(E8.0) 

Length  of  cell  in  y-direction 

5 

p 

(18) 

Permanent  single-point  constraints 

Options 

(SEQGP  cards) 

1 =1>  Regular  Banding  (no  SEQGP  cards  generated) 

=2,  Double  Banding 
b 

=3,  Active  Columns 

=4,  Reverse  Double  Banding 

i =0,  Bars 

sl»  Rods  with  both  diagonals 
=2,  Rods  with  UL  - LR  diagonals 
=3,  Rods  - statically  determinate 

c.  Notes 

(1)  A PBAR  card  with  PID  of  101  must  be  supplied  as  part  of  the  Bulk  Data 
for  c = 0;  for  c / 0,  this  is  a PR0D  card. 

(2)  If  b = 1,  SEQGP  cards  may  be  included  in  the  Bulk  Data. 
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ID  INPUT,  CASE2 
TIME  30 
APP  DISP 
S0L  1,3 
ALTER  1 

PARAM  //C,N,N0P/V,N,TRUE=-1  $ • 

INPUT,  ,G2,,,/C,N,2/C,N,1  $ 

EQUIV  G1.GE0M1/TRUE  / G2  .GE0M2/TRUE  $ 

ENDALTER 

CEND 

ECH0=B0TH 

TITLE-TEST  0F  UTILITY  H0DULE  INPUT 

SUBTITLE=RECT ANGULAR  FRAME  FR0M  BARS 

LABEL=REGULAR  BANDING 

SPC=1 

L0AD=1 

0UTPUT 

SET  101  = 1,4,17,20 

DISP=!01 

BEGIN  BULK 


F0RCE 

1 

20 

0 

1.0 

1.0 

0.0 

0.0 

MAT1 

7 

1.0 

1.0 

PBAR 

101 

7 

1.0 

2.0 

4.0 

8.0 

SPC 

1 

1 

1234 

0.0 

4 

23 

0.0 

ENDDATA 

3 4 1.0  2.0  345 


17 


13 


18 


19 


© 20 


14 


0 n 


16 


0 12 


(9)  10 


© 6 


© 1 


Q)  s 


CD  2 <D  3 (D  4 


•7  A 
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a.  Data  Deck  (2  cards  required) 
First  Card 


1 

U 

(18) 

No.  cells  in  x-direction 

2 

L 

(18) 

No.  cells  in  y-direcflon 

3 

AX 

(E8.0) 

Length  of  cell  in  x-direction 

4 

Ay 

(E8.0) 

Length  of  cell  in  y-direction 

5 

IP 

(18) 

Permanent  Constraints 

6 

A 

(E8.0) 

Sweep  angle  in  degrees 

7 

0 

(E8.0) 

Material  orientation  angle  in  degrees 

Second  Card 

1 

IYO 

(18) 

SPC's  on  y = 0 

2 

1X0 

(18) 

SPC's  on  x - 0 

3 

IYL 

(18) 

SPCs  on  y = L • Ay 

4 

IXW 

(18) 

SPCs  on  x = W • Ax 

5 

I0X 

(18) 

0MIT's  in  x-direction 

6 

I0Y 

(18) 

0MIT's  in  y-direction 

Options 

(SEQGP  cards) 

/ =1,  Regular  banding  (no  SEQGP  cards  generated) 

| =2,  Double  banding 

b { 

I =3,  Active  banding 

^ =4,  Reverse  double  banding 

c.  Notes 

(1)  If  IP,  IY0,  1X0,  IYL,  IXW,  I0X,  and  I0Y  are  all  zero,  data  block  G4  will 
be  purged. 

(2)  A PQUAD1  card  with  PIO  = 101  must  be  included  in  the  Bulk  Data. 

(3)  IF  SPCs  are  generated  the  set  ID  will  be  1000NX  + NY. 

(4)  If  b = 1,  SEQGP  cards  may  be  included  in  the  Bulk  Data. 
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ID  INPUT,  CASE3 
TIME  30 
APP  DISP 
S0L  1 ,3 
ALTER  I 

PARAM  //C,N,N0P/V,N,TRUE=-1  $ 

INPUT,  ,, ,,/G1  ,G2,,G4,/C,N,3/C,N,1  $ 

EQUIV  G1  .GE0M1/TRUE  / G2,GE0M2/TRUE  / G4 ,GE0M4/TRUE  $ 

ENDALTER 

CEND 

ECH0=B0TH 

TITLE=TEST  0F  UTILITY  M0DULE  INPUT 
SUBTITLE=RECTANGULAR  PLATE  MADE  FR0M  CQUADl'S 


ORIGINAL  PAQg  F$ 
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LABEL=STATICS 
ffiC=5006) 
f-0AD=l 
0UTPUT 
DI5P=ALL 
BEGIN  BULK 
F0RCE  1 
MAT!  7 
PQUAD1  101 
ENDDATA 

Crf) 


SIMPLfc  SUPP0RTS 


REGULAR  BAND 


1 

1.0 

7 


0 

1.0 

1.0 


1.0 


0.0 

2.0 


0.0 


1.0 

4.0 


5 10.0  10.0 

(156)  02356)  (12346) 


126 


0.0 


CL 


_>N0  0MIT‘S 


36 

© 

8 

® 

9 

© 

10 

© 

11 

12 

© 

»1>SPC  SET  ID  IS  GIVEN  BY  1000  • W + L 
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USER  GENERATED  INPUT 


OF  POCn  Qwf. 


1 4 / 


2. 6. 1.4  Rectangular  Plate  made  from  TRIAls  (a=4,  b=l,2,3  or  4,  c is  not  used) 

INPUT  generates  GRID,  CTRIA1,  SEQGP,  and  SPC  {if  requested)  cards  for  the  rectangular 
grid  work  shown. 


i+W+1 


i+W+2 


i+W+1 


i+W+2 


2JH3  (12/31/77) 


NASTRAN  DATA  DECK 


Data  Dsck  (2  cards  required) 
First  Card 


1 

W 

(18) 

No.  cells  in  x-direction 

2 

L 

(18) 

No.  cells  in  y-di recti on 

3 

AX 

(E8.0) 

Length  of  cell  in  x-direction 

4 

Ay 

(E8.0) 

Length  of  cell  in  y-direction 

5 

IP 

(18.0) 

Permanent  constraints 

6 

A 

(E8.0) 

Sweep  angle  in  degrees 

7 

0 

(E8.0) 

Material  orientation  angle  in  degrees 

Second  Card 

1 

IYO 

(18) 

SPCs  on  y = 0 

2 

IXO 

(18) 

SPCs  on  x = 0 

3 

IYL 

(18) 

SPCs  on  y = L * Ay 

4 

IXW 

08) 

SPCs  on  x - W - Ax 

Options  (SEQGP  cards) 

{=!»  Regular  banding  (no  SEQGP  cards  generated) 
=2,  Double  banding 
=3,  Active  banding 
=4,  Reverse  double  banding 

Notes 

(1)  If  IP,  IY0,  1X0,  IYL  and  IXW  are  all  zero,  G4  will  be  purged. 

(2)  A PTRIA1  card  with  PID=101  must  be  included  in  the  Bulk  Data. 

(3)  If  SPCs  are  generated  the  set  ID  will  be  1000NX  + NY. 

(4)  If  b=l,  SEQGP  cards  may  be  included  in  the  Bulk  Data. 
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ORIGINAL  PAGE  IS 
NASTRAN  DATA  DECK  0F  p0OR  QUALITY 

2. 6. 1.5  N-segment  string  (a=5,  b and  c are  not  used) 

INPUT  generates  CELAS4,  CMASS4  and  CDAMP4  cards  for  an  N-segment  string  grounded 
at  both  ends. 


i 
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USER  GENERATED  INPUT 


Data  Card 

1 N (18) 

2 k1  (E8.0) 

3 kg  (E8.0) 

4 m (E8.0) 

5 b (E8.0) 


No.  of  segments 
Spring  value 


Spring  value  (if  zero,  none  of  these  elements  are 
generated) 

Hass  value  (if  zero,  none  of  these  elements  are 
generated) 

Damper  values  (if  zero,  none  of  these  elements  are 
generated) 


Notes 

(1)  If  any  of  kg,  m,  or  b are  zero,  those  elements  will  not  be  generated. 
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ORIGINAL  PACE  W 
OF  POOR  QUALH'Y 


ID  INPUT,  CASE  5 
TIME  30 
APP  DISP 
S0L  1 ,3 
Al  TER  1 

PARAM  //C,N,N0P/V,N,TRUE=-1  $ 
INPUT,  ,,,,/ »G2,»,/C,N,5  $ 

EQUIV  G2.GE0M2/TRUE  $ 

ENDALTER 

CEND 

TITlStEST  0F  UTILITY  MODULE  INPUT 

SUBTITLE-N-SEGMENT  STRING 

LABEL=STATICS 

L0AD=1 

0UTPUT 

DISP^ALL 

BEGIN  BULK  , 0 

SL0AD  1 3 1.0 

ENDDATA  „ „ n n n 

7 1.0  0.0  0.0 


1.0 


2.6-18  (12/31/77) 
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2. 6. 1.6 


N-cell  Bar  (a=6,  b and  c are  not  used) 

INPUT  generates  GRID  and  CBAR  cards  for  an  N-cell  bar.  0MIT  cards  will  also  be 
created  if  requested. 


a.  Data  deck 
First  Card 


1 

N 

(18) 

No.  of  cells 

2 

L 

(E8.0) 

Length  of  bar 

3 

IP 

(18) 

Permanent  constraints 

4 

IFLG 

(18) 

Orientation  vector  flag 

5 

IGO 

(18) 

GO  (used  only  if  IFLG  = 2) 

6 

M 

(18) 

No.  of  right-most  grid  points  to  be  connected  to 
GP2  via  bars  with  PID  = 102 

7 

I0X 

(18) 

0MIT  card  count 

Second  Card  (Read  only  if  IFLG  = 1) 

1 

XI 

(E8.0) 

Orientation  vector  XI  component 

2 

X2 

(E8.0) 

Orientation  vector  X2  component 

3 

X3 

(E8.0) 

Orientation  vector  X3  component 

b.  Notes 

(1)  A PBAR  card  with  PID  = 101  is  required.  If  H f 0,  a PBAR  card  with 
PID  = 102  is  required. 

(2)  IFLG  = 2 option  is  not  allowed  for  this  case. 

(3)  Do  not  include  G4  in  alter  packet  unless  I0X  is  greater  than  0. 


■»  B t 


</ 
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ORIGINAL  PAGE  & 
OF  POOR  QUALITY 


ID  INPUT,  CASE  6 
TIME  30 
APP  DISP 
S0L  1 ,3 
ALTER  1 

PARAM  //C,N,N0P/V,N,TRUE=-1  $ 

INPUT,  ,,,,/G1,G2,,,/C,N,6  $ 

EQUIV  G1 .GE0M1/TRUE  / G2  ,GE0M2/TRUE 

ENDALTER 

CEND 

ECH0=B0TH 

TITLE=TEST  0F  UTILITY  H0DULE  INPUT 
SUBTITLE=N-CELL  BAR 
LABEL=STATICS 


SPC=1 
L0AD=1 
0UTPUT 
SET  101=11 
DISP=1 01 
BEGIN  BULK 
F0RCE 
MAT! 

PBAR 
SPC 

PARAM  GRDPNT 
ENDDATA 

10  100.0 
0.0  0.0 


1 

7 

101 
1 
6 


11 

1.0 

7 

1 


0 

.0 


0 

1.0 

0.0 

1.0 

1.0 

1.0 

1.0 

2.0 

4.0 

8.0 

123456 

0.0 

1 

0 

0 

0 

©©©©©©©®(D® 


USER  GENERATED  INPUT 


Full  matrix  with  optional  unit  load  (a=7,  b and  c are  not  used) 

INPUT  generates  N scalar  points,  all  of  which  are  interconnected  giving  N(N+l)/2 
elements.  On  option,  SL0AD  cards  are  generated  for  each  CELAS4  scalar  point. 

a.  Data  Card 

1 N (18)  Order  of  problem 

2 NSL0AD  (18)  uniform  load  flag  / W-il  n0t 

s ( rO,  will  generate  SL0AD  cards 

b.  Notes 

(a)  GP1  is  altered  as  shown  in  the  example  in  order  to  run  efficiently. 

(b)  If  SL0AD  cards  are  generated  the  load  set  ID  is  N. 
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ORIGINAL  PAGE  5$ 
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ID  INPUT,  CASE  7 
TIME  30 
APP  DISP 
S0L  1 ,3 
ALTER  1 

PARAM  //C  ,N  ,N0P/V  ,N  ,TRUE=-1  $ 

INPUT,  ,,,,/,G2,G3,,G5/C,N,7  $ 

EQUIV  G2.GE0M2/TRUE  / G3.GE0M3/TRUE  $ 

ALTER  4 4 

GPl  GE0M1  ,G5/GPL,EQEXIN,GPDT,CSTM,BGPDT ,SIL/V,N,UJSET/C,N,0/V ,N,N(3GPDT  $ 

ENDALTER 

CEND 

ECH0=B0TH 

TITLE=TEST  0F  UTILITY  M0DULE  INPUT 

SUBTITLE=FULL  MATRIX  WITH  0PTI0NAL  UNIT  L0AD 

LABEL=0RDER  = 10 

L0AD=1 0 

0UTPUT 

DISP=ALL 

SPCF=ALL 

0L0AD=ALL 

ELF0=ALL 

BEGIN  BULK 

{blank  card} 

ENDDATA 

10  1 
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USER  GENERATED  INPUT 


OR'SHr*?  tv* "g1 
OE  POOR  QUALf.Y 


2. 6. 1.8 


N - spoked  Wheel  rnade  from  BAR  elements  (a  = 8,  b and  c are  not  used) 

INPUT  generates  M+l  GRID  points,  all  of  which  are  connected  to  the  last  point,  and 
N CBAR  cards.  The  CBAR  cards  represent  connections  around  the  circumference  and  spokes 
in  the  wheel  as  shown. 


a.  Data  deck 
First  Card 


1 

N 

(18) 

No.  of  spokes 

2 

XL 

(E8.0) 

Radius  of  wheel 

3 

IP 

(18) 

Permanent  constraints  on  rim 

4 

IFLG 

(18) 

Orientation  vector  flag 

5 

I GO 

(18) 

GO  (used  only  if  IFLG  = 2) 

6 

ICEN 

(18) 

Permanent  constraints  at  center 

Second  Card 

1 

XI 

(E8.0) 

Orientation  vector  XI  component 

2 

X2 

(E8.0) 

Orientation  vector  X2  component 

3 

X3 

(E8.0) 

Orientation  vector  X3  component 

b.  Notes 

(1)  A PBAR  card  with  PID  = 101  is  required. 

(2)  The  option,  IFLG  = 2,  is  not  allowed  for  this  case. 

(3)  A coordinate  system  with  CID  = 2 is  required.  All  points,  except  the  center, 
will  reference  this  system. 

(4)  The  number  of  spokes,  N,  cannot  exceed  255. 
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ID  INPUT,  CASE  8 
TIME  10 
APP  DISP 
S0L  1,3 
ALTER  1 

PARAM  //C,N,N0P/V,N,TRUE=-1  $ 

INPUT  GE0M1,GE0M2,,,/G1,G2,,,/C,N,8  $ 
EQUIV  G1.GE0M1/TRUE  / G2.GE0M2/TRUE  $ 
ENDALTER 
CEND 

TITLE  = TEST  0F  UTILITY  M0DULE  INPUT 

SUBTITLE  « N-SP0KED  WHEEL 

LABEL  = STATICS 

L0AD  = 20 

0UTPUT 

DISP  = ALL 

BEGIN  BULK 


C0RD2C 

2 

0 

0.0 

0.0 

+CYL 

0.0 

0.0 

1.0 

F0RCE 

20 

1 

0 

1.0 

MAT1 

7 

1.0 

0.3 

PBAR 

101 

7 

1.0 

100.0 

ENDDATA 

8 10.0  12456  1 0 

0.0  0.0  1.0 


ORJQiNAL  F.-U't:  rv 

OF  POOR  QUALITY 


/ 

« 

0.0  1.0  0.0  0.0  +CYL- 

1.0  0.0  0.0 

100.0 

123456 
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2.7  SUBSTRUCTURE  CONTROL  DECK 

v 

The  Substructure  Control  Deck  options  provide  the  user  commands  needed  to  control  the  execu- 
tion of  NASTRAN  for  automated  multi-stage  substructure  analyses.  These  commands  are  input  on 
cards  with  the  same  format  conventions  as  are  used  for  the  normal  NASTRAN  Case  Control  Deck. 

Initiation  of  a substructure  analysis  is  achieved  via  the  Executive  Control  Deck  command 
(see  Section  2.1): 

APP  DISPLACEMENT, SUBS 

This  command  directs  NASTRAN  to  automatically  generate  the  required  DMAP  sequence  of  alters  to 
the  specified  Rigid  Format  necessary  to  perform  the  operations  requested  in  the  Substructure 
Control  Deck.  Following  the  Substructure  Control  Deck  in  the  NASTRAN  input  data  stream  comes  the 
standard  Case  Control  Deck  which  specifies  the  loading  conditions,  omit  sets,  method  of  eigenvalue 
extraction,  element  sets  for  plotting,  plot  control,  and  output  requests,  etc. 

The  Substructure  Control  Deck  commands  are  summarized  in  Table  1 where  they  are  listed 
under  one  of  three  categories  according  to  whether  they: 

1.  Specify  the  phase  and  mode  of  execution 

2.  Specify  the  substructuring  matrix  operations 

3.  Define  and  control  the  substructure  operating  file  (S0F) 

Several  commands  have  associated  with  them  a set  of  subcommands  used  to  specify  additional  control 
information  appropriate  to  the  processing  requested  by  the  primary  command.  These  subcommands  are 
defined  together  with  the  alphabetically  sorted  descriptions  of  their  primary  commands  in  Section 
2.7.3.  Examples  utilizing  these  commands  are  presented  in  Section  1. 

The  sections  that  follow  discuss  the  interaction  between  the  substructure  commands  and  the 
standard  case  control  commands,  the  translation  of  substructure  commands  into  DMAP  ALTER  sequences, 
and  the  format  conventions  to  be  used.  The  bulk  data  cards  provided  for  substructure  analyses  are 
included  with  the  standard  bulk  data  descriptions  in  Section  2.3  and  they  are  summarized  for  con- 
venient reference  in  Table  2. 
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NASTRAN  DATA  DECK 


Table  1.  Summary  of  Substructure  Comnands 


A. 


B. 


Phase  and  Mode  Control 

^SUBSTRUCTURE 
NAME* 

SAVEPL0T 
0PTI0NS 
RUN 

#ENDSUBS 
S0F  Controls 
#50F 

PASSWORD* 

S0F0UT  or  S0FIN 
P0SITI0N 
NAMES 


- Defines  execution  phase  (1,  2,  or  3)  (Required) 

- Specifies  Phase  1 substructure  name 

- Requests  plot  data  be  saved  in  Phase  1 

- Defines  matrix  options  (K,  B,  K4,  M,  P,  or  PA) 

- Limits  mode  of  execution  (DRY,  60,  DRYG0,  STEP) 

- Terminates  Substructure  Control  Deck  (Required) 


ITEMS 

S0FPRINT 

DUMP 

REST0RE 

CHECK 

DELETE 

EDIT 

DESTR0Y 


- Assigns  physical  files  for  storage  of  the  S0F  (Required) 

- Protects  and  ensures  access  to  correct  file 

- Copies  $0F  data  to  or  from  an  external  file 

- Specifies  initial  position  of  input  file 

- Specifies  substructure  name  used  for  input 

- Specifies  data  items  to  be  copies  in  or  out 

- Prints  selected  items  from  the  S0F 

- Dumps  entire  S0F  to  a backup  file 

- Restores  entire  S0F  from  a previous  DUMP  operation 

- Checks  contents  of  external  file  created  by  S0F0UT 

- Edits  out  selected  groups  of  items  from  the  S0F 

- Edits  out  selected  groups  of  items  from  the  S0F 

- Destroys  all  data  for  a named  substructure  and  all  the  substructures  of 
which  it  is  a component 


C.  Substructure  Operations 


C0MBINE 

NAME* 

T0LERANCE* 

C0NNECT 

0UTPUT 

C0MP0NENT 

TRANSF0RM 

SYMTRANSF0RM 

SEARCH 

EQUIV 

PREFIX* 


- Combines  sets  of  substructures 

- Names  the  resulting  substructure 

- Limits  distance  between  automatically  connected  grids 

- Defines  sets  for  manually  connected  grids  and  releases 

- Specifies  optional  output  results 

- Identifies  component  substructure  for  special  processing 

- Defines  transformati ons  for  named  compoennt  substurctures 

- Specifies  symmetry  transformation 

- Limits  search  for  automatic  connects 

- Creates  a new  equivalent  substructure 

- Prefix  to  rename  equivalenced  lower  level  substructures 


# Mandatory  Control  Cards 


* Required  Subcommand 

(Continued) 
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Table  1.  Summary  of  Substructure  Commands  (continued) 


C.  Substructure  Operations  (continued) 

REDUCE  - Reduces  substructure  matrices 

NAME*  - Names  the  resulting  substructure 

BOUNDARY*  - Defines  set  of  retained  degrees  of  freedom 

0UTPUT  - Specifies  optional  output  requests 

RSAVE  - Save  REDUCE  decomposition  product 

MREDUCE  - Reduces  substructure  matrices 

NAME*  - Names  the  resulting  substructure 

BOUNDARY*  - Defines  set  of  retained  degrees  of  freedom 

FIXED  - Defines  set  of  constrained  degrees  of  freedom  for  modes  calculation 

RNAME  - Specifies  basic  substructure  to  define  reference  point  for  inertia 

relief  shapes 

RGRID  - Specifies  grid  point  in  the  basic  substructure  to  define  reference  point 

for  inertia  relief  shapes.  Defaults  to  origin  of  basic  substructure 
coordinate  system 

METH0D  - Identifies  EIGR  Bulk  Data  card 

RANGE  - Identifies  frequency  range  for  retained  modal  coordinates 

NMAX  - Identifies  number  of  lowest  frequency  modes  for  retained  modal  coordinates 

0LDM0DES  - Flag  to  identify  rerunning  problem  with  previously  computed  modal  data 

0LDB0UND  - Flag  to  identify  rerunning  problem  with  previously  defined  boundary  set 

USERM0DES  - Flag  to  indicate  modal  data  have  been  input  on  bulk  data 
0UTPUT  - Specifies  optional  output  requests 

RSAVE  - Indicates  the  decomposition  product  of  the  interior  point  stiffness 

matrix  is  to  be  stored  on  the  S0F 

CREDUCE  - Reduces  substructure  matrices  using  a complex  modes  transformation 

NAME*  - Names  the  resulting  substructure 

B0UNDARY  - Defines  set  of  retained  degrees  of  freedom 

FIXED  - Defines  set  of  constrained  degrees  of  freedom  for  modes  calculation 

METH0D  - Identifies  EIGC  Bulk  Data  card 

RANGE  - Identifies  frequency  range  of  imaginary  part  of  the  root  for  retained 

modal  coordinates 

NMAX  - Identifies  number  of  lowest  frequency  modes  for  retained  modal  coordinates] 

0LDM0DES  - Flag  to  identify  rerunning  problem  with  previously  computed  modal  data 

RSAVE  - Indicates  the  decomposition  product  of  the  interior  point  stiffness 

matrix  is  to  be  stored  on  the  S0F 

MREC0VER  - Recovers  mode  shape  data  from  an  MREDUCE  or  CREDUCE  operation 

SAVE  - Stores  modal  data  on  S0F 

PRINT  - Stores  modal  data  and  prints  data  requested 

S0LVE  - Initiates  substructure  solution  (statics,  normal  modes,  frequency 

response  or  transient  analysis) 


(Continued) 


* Required  Subcommand 


2.7-2a  (12/29/78) 


NASTRAN  DATA  DECK 


Table  1.  Sunmary  of  Substructure  Commands  (continued) 


C.  Substructure  Operations  (continued) 

RECOVER 

- Recovers  Phase  2 solution  data 

SAVE 

- Stores  solution  data  on  S0F 

PRINT 

- Stores  solution  and  prints  data  requested 

DISP 

- Displacement  output  request 

SPCF 

- Reaction  force  output  request 

0L0AD 

- Applied  load  output  request 

VEL0 

- Velocity  output  requests 

ACCE 

- Acceleration  output  requests 

BASIC 

- Basic  substructure  for  output  requests 

S0RT 

- Output  sort  order 

SUBCASES 

- Subcase  output  request 

M0DES 

- Modes  output  request 

RANGE 

- Mode  range  output  request 

ENERGY 

- Modal  energies  output  requests 

U IMP  ROVE 

- Improved  displacement  request 

STEPS 

- Frequency  or  time  step  output  request 

BREC0VER 

- Basic  Substructure  data  recovery.  Phase  3 

PL0T 

- Initiates  substructure  undeformed  plots 

Required  Subcommand 
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Table  2.  Substructure  Bulk  Data  Card  Summary. 


A.  Bulk  Data  Used  for  Processing  Substructure  Commands  REDUCE,  MREDUCE,  and  CREDUCE 

BDYC  - Combination  of  substructure  boundary  sets  of  retained  degrees  of  freedom  or 
fixed  degrees  of  freedom  for  modes  calculation 

BDYS  - Boundary  set  definition 

BDYS1  - Alternate  boundary  set  definition 

B.  Bulk  Data  Used  for  Processing  Substructure  Conmand  C0MBINE 

C0NCT  - Specifies  grid  points  and  degrees  of  freedom  for  manually  specified 
connectivities  - will  be  overridden  by  RELES  data 

C0NCT1  - Alternate  specification  of  connectivities 

RELES  - Specifies  grid  point  degrees  of  freedom  to  be  disconnected  - overrides 
C0NCT  and  automatic  connectivities 

GTRAN  - Redefines  the  output  coordinate  system  grid  point  displacement  sets 

TRANS  - Specifies  coordinate  systems  for  substructure  and  grid  point  transformations 

C.  Bulk  Data  used  for  Processing  Substructure  Command  S0LVE 

L0ADC  - Defines  loading  conditions  for  static  analysis 

MPCS  - Specifies  multipoint  constraints 

SPCS  - Specifies  single  point  constraints 

SPCS1  - Alternate  specification  of  single  point  constraints 

SPCSD  - Specifies  enforced  displacements  for  single  point  constraints 

DAREAS  - Defines  dynamic  load  scale  factors 

DELAYS  - Defines  dynamic  load  time  delays 

DPHASES  - Defines  dynamic  load  Phase  leads 

TICS  - Defines  transient  initial  conditions 
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2-7.1  Commands  and  Their  Execution 

The  sequence  of  operations  is  controlled  by  the  order  in  which  NASTRAN  encounters  the  sub- 
structure commands.  A few  special  data  cards  are  required  in  any  Substructure  Command  Deck. 

These  are: 

( PHASEl  \ 

SUBSTRUCTURE  < PHASE2  ? - The  first  card  of  the  Substructure  Command  Deck  and  it 

(.  PHASE3  ) 

follows  the  CEND  card  of  the  Executive  Control  Deck. 

S0F  { 

/ - Required  to  define  the  substructure  operating  file  to  be  used  for  this 

PASSW0RD  ) 

execution. 

ENDSUBS  - Signals  the  end  of  the  Substructure  Command  Deck. 

The  first  step  of  any  substructuring  analysis  is  to  define  the  basic  substructures  to  be 
used.  These  are  prepared  by  executing  one  Phase  1 run  for  each  substructure.  Checkpoints  may  be 
taken  for  each  Phase  1 execution  to  save  the  files  to  be  used  during  the  Phase  3 data  recovery 
runs.  Alternately,  the  user  may  resubmit  his  entire  original  data  deck  for  a Phase  3 run,  thereby 
avoiding  a proliferation  of  checkpoint  tapes.  During  a Phase  2 execution,  a long  list  of  instruc- 
tions may  be  specified.  This  list  may  be  split  up  and  run  in  several  separate  smaller  steps.  No 
checkpointing  is  required  during  a Phase  2 run  in  that  all  pertinent  substructure  data  will  be 
retained  on  the  substructure  operating  file  (S0F). 


The  Case  Control  Deck  submitted  following  the  ENDSUBS  card  will  be  used  to  direct  the  pro- 
cessing appropriate  to  the  particular  Phase  being  executed.  During  a Phase  1 run,  the  Case  Control 
will  be  used  to  define  the  loading  conditions,  single  and  multipoint  constraints  (only  one  set  may 
be  used  per  basic  substructure),  omits , and  desired  plot  sets.  During  a Phase  2 run,  the  Case 
Control  will  be  used  to  specify  the  loads  and  constraint  data  for  the  S0LVE  operation,  outputting 
of  results,  or  any  plot  requests.  Finally,  for  a Phase  3 execution,  the  Case  Control  Deck  is  used 
to  define  the  detail  output  and  plot  requests  for  each  basic  substructure. 

Normal  substructuring  analyses  will  require  many  steps  to  be  executed  under  Phase  2 processing. 
They  may  all  be  submitted  for  processing  at  once,  or  they  may  be  divided  into  several  shorter 
sequences  and  executed  separately.  In  the  event  of  an  abnormal  termination,  several  steps  may 
have  been  successfully  executed.  To  recover  requires  simply  removing  those  completed  steps  from 
the  Substructure  Control  Deck  and  resubmitting  the  remaining  commands.  The  S0F  will  act  as  the 
checkpoint/restart  file  independently  of  the  normal  NASTRAN  checkpointing  procedures, 
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If  the  solution  structure  is  large,  a NASTRAN  checkpoint  would  be  recommended  to  save  inter- 
mediate results  during  the  S0LVE  operation.  If  this  is  done,  however,  care  must  be  exercised  on 
restart  to  insure  correct  re-entry  into  the  DMAP  sequence.  This  may  be  accomplished  by  removing 
all  substructure  control  commands  preceding  the  S0LVE,  modifying  the  Case  Control  Deck  and  Bulk 
Data  Deck  to  change  set  identifiers  only  if  any  new  loads  or  constraint  sets  are  to  be  specified 
and  resubmitting  the  job.  If  no  changes  are  to  be  made  which  would  affect  the  S0LVF  operations, 
a regular  restart  can  be  executed  without  changing  the  original  Case  Control  and  Bulk  Data  Decks. 

The  user  may  wish  to  add  to  or  modify  the  DMAP  sequence  generated  automatically  from  the 
Substructure  Control  Deck  commands.  This  user  interaction  with  the  DMAP  operations  is  explained 
in  the  following  section. 

2.7.2  Interface  with  NASTRAN  DMAP 

Each  substructure  command  card  produces  a set  of  DMAP  ALTER  cards  which  are  automatically 
inserted  into  the  Rigid  Format  called  for  execution  on  the  S0L  card  of  the  Execution  Control  Deck 
(Section  2.2).  These  automatically  generated  alters  require  no  user  interfacing  unless  the  user 
wishes  to  exercise  the  following  options: 

1.  The  user  may  insert  ALTER  cards  in  the  Executive  Control  Deck.  However,  they  may  not 
overlap  any  DMAP  cards  affected  by  the  substructure  ALTERS.  The  DMAP  card  numbers, 
modified  for  each  Rigid  Format,  are  given  in  Sections  3.2,  3.3,  3.4,  3.9  and  3.10. 

2.  The  user  may  suppress  the  DMAP  generated  by  the  substructure  deck  and  run  with  either 
ALTER  cards  or  with  approach  DMAP.  To  suppress  the  automatic  DMAP,  the  following  forms 
of  the  executive  control  card  APP  are  provided 

APP  DISP.SUBS,]  (Retains  execution  of  the  substructuring  preface  operations) 
or  APP  DMAP  (Standard  NASTRAN  is  executed) 

3.  For  user  information  and  convenience,  the  substructure  ALTER  packages  may  be  printed 
and/or  punched  on  cards.  The  executive  control  card,  DIAG  23,  will  produce  the  printout. 
DIAG  24  will  produce  the  punched  deck.  The  punched  deck  may  then  be  altered  by  the  user 
and  resubmitted  as  described  in  (2)  above.  However,  the  order  of  the  associated  substruc- 
ture command  deck  must  not  be  changed  to  insure  proper  sequencing  of  the  requested 
operations. 
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2*7*3  Substructure  Control  Card  Descriptions 

The  format  of  the  substructure  control  cards  is  free-field.  In  presenting  general  formats 
for  each  card  embodying  all  options,  the  following  conventions  are  used: 

1 • Upper-case  letters  must  be  punched  as  shown. 

2‘  kpwe.r-pase  letters  indicate  that  a substitution  must  be  made. 

3.  Braces  { } indicate  that  a choice  of  contents  is  mandatory. 

4.  Brackets  [ ] contain  an  option  that  may  be  omitted  or  included  by  the  user. 

5.  Underlined  options  or  values  are  the  default  values. 

6.  Physical  card  consists  of  information  punched  in  columns  1 thru  72  of  a card.  All 
Substructure  Control  Cards  are  limited  to  a single  physical  card. 

The  Case  Control  Deck,  which  follows  the  ENDSUBS  card  of  the  Substructure  Control  Deck  is 
described  in  Section  2.3. 
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Substructure  Command  BREC0VER  - Basic  Substructure  Data  Recovery 

Purpose:  This  operation  is  performed  in  Phase  3 to  recover  detailed  output  data  for  a basic  sub 
structure  used  in  Phase  1 . 


Request  Format: 

BREC0VER  name 

Subcommands : None 

Definitions: 

name  - Name  of  structure  defined  in  Phase  1 or  structure  equivalenced  to  the  Phase  1 structure 

Notes:  1.  Use  of  the  REC0VER  command  in  Phase  3 has  the  same  effect  as  BREC0VER.  That  is, 
REC0VER  is  an  alias  for  BREC0VER  in  Phase  3. 

2.  Phase  3 may  be  a RESTART  of  the  original  Phase  1 run  or  it  may  be  executed  from  the 
original  input  data. 


2.7-7  (3/1/76) 


NASTRAN  DATA  DECK 


Substructure  Command  CHECK  - Check  Contents  of  External  File 

Pumose:  To  list  all  substructure  items  on  an  external  file  which  was  generated  with  S0F0UT. 

Request  Format: 

CHECK  filename  j ^pj:  | 

Subcommands:  None 


Definitions: 

filename  - Name  of  the  external  file.  One  of  the  following:  MPT,  Mp, raP9. 

DISK  - File  resides  on  a direct  access  device. 

TAPE  - File  resides  on  tape. 

— '•  Sr  MchuS  ™ ““  tte  date  a"“  <*«  »as  written  are  listed 
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Substructure  Command  COMBINE  - Combine  Sets  of  Substructures 


Purpose:  This  operation  will  perform  the  operations  to  combine  the  matrices  and  loads  up  to 
seven  substructures  into  matrices  and  loads  representing  a new  pseudostructure.  Each  component 
structure  may  be  translated,  rotated,  and  reflected  before  it  is  connected.  The  user  may  manually 
select  the  points  to  be  connected  or  direct  the  program  to  connect  them  automatically. 


Request  Format: 


§ 


f AUTO  1 

i Ifh 

\ "MAN  j 

namel,  name2,  etc. 


Subcommands : 


= new  name  (required) 
= e (required) 
= n 

rrti  9 


NAME 

TOLERANCE 
CONNECT 

OUTPUT  - !»1 , m2 , 

Each  individual  component  substructure  may  have  the  following  added  commands: 

COMPONENT  = name 

TRANSFORM  = m 


SYMTRANSF0RM  = 


X 

Y 

Z 

XY 

XZ 

YZ 

■XYZ 


repeat 
for  each 
component 


SEARCH  = namej,  namek,  etc. 

Definitions: 


AUTO/MAN 
X,  Y,  Z 

namel,  name2,  etc. 

new  name 
£ 


name 


- Defines  method  of  connecting  points.  I*  AUTO  is  chosen,  the  physical 
location  of  grid  points  is  used  to  det  '.mine  connections.  If  MAN,  all  con- 
nections are  defined  on  C0NCT  or  C0NCT1  bulk  data. 

- Are  used  on  COMBINE  card  for  searching  geometry  data  for  AUT0  connections. 
Denotes  preferred  search  direction  for  processing  efficiency. 

- Unique  names  of  substructures  to  be  combined.  Limits  are  from  one  to  seven 
component  structures. 

- Defines  name  of  combination  structure  (required). 

- Defines  limit  of  distance  between  points  which  will  be  automatically  con- 
nected (real  > 0). 

- Defines  set  number  of  manual  connections  and  releases  specified  on  bulk  data 
cards,  C0NCT,  C0NCT1 , and  RELES. 

- On  COMPONENT  card  defines  which  substructure  (namel,  etc.)  to  which  the 
following  data  is  applied. 

(Continued) 
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' 2SS-  *£«=*  af,wr.-K.‘ 

aw&SS-Msa  saw  rs 


s etc. 


Optional  output  requests  (see  Note  5). 


2. 


3. 


4. 


S. 


5. 


Si  Ullmld  SIS'd'ScBS'^  ft  f1rst  sSCt,"«.the  arid  P»f«  coordinates  in 
nates.  If  the  boundary  of  I substructu2  tnShfrChin9  T5h-n  1J?1ted  grouPs  of  coordi- 
one  of  the  coordinate  axes  this  axifshoi.lH  ,^""ected  15  allgned  Primarily  along 
If  the  boundary  is  parallel  with  caU  d ^e.used  the  preferred  search  direction. 

a constant  x value, Pthen  the  search  should  ho  blani:  and  a^  boundary  coordinates  have 
axis.  rch  shou1d  be  specified  along  either  the  y or  the  z 

SfdtE“Icfnn%°nn,roT?hed„aS  £!}”*  S.ort“tet,°"  "f  the  “"Went  substructure 
defined  in  the  old  lalic  s«?IS  s«e":.  A"  arid  points  originally 

defined  in  local  coordinate  systems  wil/not  hp  the  new  basic  system.  Points 

on  a GTRAN  card,  and  thoir  d^ctionl,!!,  “elite ^ Inh°ItesIIs?™cS?I™iSe  SP“if,ed 

SeaS™r“SSH 

substructure  name  Note  that  tho  w,ci.n-  ^ an  EQUIV  command  to  produce  a new,  unique 

iS  »h?ight^nded0^^diS«2ysynd<'ofdthiajjT“I  =“^“^“fclr?y°TrSn"?o^ed 

process.  Note  that  the  "Metric  ^ SefleSi™  ^rufure  d“nng  the  combination 

basic  coordinate  system  before  the  translation*! the  comPorient's  own 
for  by  TRANS.  tn  translatlonal  and  rotational  transformation  called 

specified  explicitly  wi thrSEARCHtcomianLCOnnei^ tl-?Ps  betwean  substructures  must  be 
searched  for  possible Connects  sSES;  °"ly  ^°se  "ombinations  specified  will  be 
C0MP0NENT  A SEARCH  B imp! fes^MPBioT^ SEARCH*^?5  "?hd  n0t  b-  declared  (^e*. 
be  taken  to  assure  all  Drawr  m^Hnnc^T  Ihe  User  15  warned  that  care  must 
be  utilized.  proper  connectl°"s  of  substructures  should  any  SEARCH  comnands 

Si  ssTsssrsa?  prrsiLm™trH  da*a.fr«ths  cwbibe  °psrat’»" 

conomicai  order,  i.e.,  the  matrices  with  fewest  terms  are  processed  first. 

SliI*lI;iIIfil”SEdlIlSSIr“?iEil?IhXbLSntr<,i'ed  bj  S8!ecti0"  "f  substructures, 
command.  The  degrees  of  f?eedL  in  th?^^  ^rU^-res  are  Hsted  *n  the  C0MBINE 
the  sample  problem  below:  esultant  matrices  are  located  as  defined  in 

C0MBINE  A,  B,  C,  D 


interior 


A 

interior 

ABC 

AB 

boundary 

c 

B 

interior 

AD 

AC 

boundary 

BD 

BC 

boundary 

Etc. 

8 


(Continued) 
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7.  The  following  output  requests  are  available  for  the  CgMBINE  operation  (*  marks 
recommended  output  options): 

CODE  OUTPUT 

2*  S0F  table  of  contents 

3 C0NCT1  bulk  data  summary 

4 C0NCT  bulk  data  summary 

6 GTRAN  bulk  data  summary 

7*  TRANS  bulk  data  summary 

9 RELES  bulk  data  sunmary 

11  Summary  of  automatically-generated  connections  (in  terms 

of  internal  point  numbers) 

12*  Complete  connectivity  map  of  final  combined  pseudostructure 
defining  each  internal  point  in  terms  of  the  grid  point  ID 
and  component  substructure  it  represents 


The  EQSS  item 
The  BGSS  item 
The  CSTM  item 
The  PLTS  item 
The  L0DS  item 


Output  printed  is  formatted  S0F  data 
for  the  newly  created  pseudostructure 
(See  Section  1.10.2  for  definitions). 


Examples: 


1.  C0MBINE  PANEL  SPAR 

T0LE  = .0001 
NAME  = SECTA 

2.  C0MBINE  (AUT0,Z)  TANK1 , TANK2,  8ULKHD 

NAME  = TANKS 
T0LE  = .01 
C0MP0NENT  TANK1 
TRAN  = 4 
SEARCH  = BULKHD 
C0MP0NENT  TANK2 
SEARCH  = BULKHD 

3.  CgMBINE  (MAN)  LWING,  RUING 

T0LE  = 1.0 
NAME  = WING 
C0MP0NENT  LWING 
SYMT  = Y 
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Substructure  Command  C RE PUCE  - Reduces  Substructure  Matrices  Using  Complex  Modes 


g^rpose:  This  operation  performs  a complex  modal  synthesis  reduction  on  a specified  component 
Th?  resu1Jtin9  substructure  will  be  defined  by  boundary  point  disillcemeSts  Snd 
modal  displacements  as  degrees  of  freedom.  The  operation  is  allowed  in  both  Phase  1 and  Phasp  ? 
jobs  and  may  be  performed  at  any  level  of  the  substructure  process  Phase 


Request  Format: 
CREDUCE  name 


Subcommands: 


NAME 

- new 

name 

B0UNDARY 

- b 

FIXED 

- f 

METH0D 

- k 

RANGE 

- fJt 

f2 

NMAX 

- N 

0UTPUT 

- m-j. 

m2 

0LDM0DES 

- m 

GPARAM 

- 9 

RSAVE 

Definitions: 
name 

new  name 
b 


V f2 


NMAX 


m*l 1 mg 

m 

g 


- Name  of  substructure  to  be  reduced 

- Name  of  resulting  substructure 

' Bulk  Data  cards  *Mdl def'™  "*»  ”f 

■ free<,on  ts’p°rari!j' f,xed 

■ Identifies  EIGC  Bulk  Data  card  for  control  of  the  eigenvalue  extraction  {Integer  > 0) 

ran9e  ^ for  the  in,a9inary  Part  of  the  root  defining  eigenvectors 
to  be  used  in  the  mode  synthesis  formulation  (Real,  Default  = ALL)  eigenvectors 

Optional  number  of  lowest  modes,  measured  by  magnitude  of  eigenvalue  within 
frequency  range  to  be  used  in  mode  synthesis  formulation  (Integer,  Default  = ALL) 

Optional  output  requests  (see  Note  2) 

Flag  for  rerunning  problem  with  old  eigenvectors  (YES  or  N0) 

Structure  damping  parameter  (real) 

(Continued) 
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CREDUCE  (Cont.) 

Notes : 1.  All  references  to  the  grid  points  and  components  not  defined  in  the  "boundary  set" 
will  be  reduced  out  of  the  new  substructure.  Any  subsequent  reference  to  these 
omitted  degrees  of  freedom  in  C0MBINE,  CREDUCE,  MREDUCE,  REDUCE,  or  S0LVE  operations 
generates  an  error  condition. 

2.  The  following  output  requests  are  available  for  the  CREDUCE  operation  {*  marks 
recommended  output  op  cions): 


Code 

1* 

2 

3 

4 
5* 
6* 

7 

8 
9* 

10* 

n 

12 


Output 

Current  problem  summary 
Boundary  set  summary 

Summary  of  grid  point  ID  numbers  in  each  boundary  set 
The  EQ5S  item  for  the  structure  being  reduced 
The  EQSS  item 
The. BGSS  item  • 


The  CSTM  item 
The  PITS  item 


These  requests  write  formatted 
S0F  items  for  the  new  reduced 
pseudostructure 


The  L0DS 


Modal  dof  set  summary 
Fixed  set  summary 

Summary  of  griu  point  ID  numbers  in  each  fixed  set 


3.  The  0LDM0DES  option  instructs  the  program  to  use  the  existing  modal  data  but  create 
new  boundary  matrices  for  a new  boundary  set.  To  exercise  the  0LDM0DES  option,  the 
user  must  use  the  following  sequence  of  commands  to  eliminate  previously  calculated 
boundary  point  data: 

EDIT(32)  new  name  (previous  modal  reduction  name) 

DELETE  name,  GIMS.  LMTX.  HLFT,  H0RG,  UPRT 
DELETE  name,  P0VE,  P0AP 
CREDUCE  name 


4.  If  the  RSAVE  card  is  included,  the  decomposition  product  of  the  interior  point 
stiffness  matrix  (LMTX  item)  is  saved  on  the  S0F  file.  This  matrix  will  be  used  in 
the  data  recovery  for  the  omitted  points.  If  it  is  not  saved  it  will  be  regenerated 
when  needed. 
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Substructure  Command  DELETE 


Purpose:  To  delete  individual  substructure  items  from  the  S0F. 
Request  Format: 

DELETE  name,  item!,  item2,  item3,  item4,  item5 


Subcommands : None 
Definitions : 

name  - Substructure  name 

item!,  item2,...  - Item  names  (H0RG,  KfiTR,  L0DS,  S0LN,  etc.) 


Notes:  !•  DELETE  may  be  used  to  remove  from  one  to  five  items  of  any  single  substructure. 

2‘  substructures,  items  of  related  secondary  substructures  are  removed  only 

if  the  later  point  to  the  same  data  (KMTX,  MMTX,  etc.).  y 


3.  For  secondary  and  image  substructures,  no  action  is  taken  on  items  of  related  sub- 
substructures'6' * ltei11S  ^"ivalenced  substructures  or  higher  or  lower  level 

4.  See  the  EDIT  and  DESTR0Y  commands  for  other  means  of  removing  substructure  data. 
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Substructure  Command  DESTROY  - Removes  All  Data  Referencing  a Component  Substructure 

Purpose!  To  remove  data  for  a substructure  and  all  substructures  of  which  it  is  a component  from 
the  S0F.  In  addition  to  the  substructure  being  DESTROY 'ed  {"name"),  data  for  substructures  which 
satisfy  one  or  more  of  the  following  conditions  are  also  removed  from  the  S0F: 

1.  All  substructures  of  which  "name"  is  a component 

2.  All  secondary  (or  equivalenced)  substructures  for  which  "name"  is  the  primary 
substructure 

3.  All  image  substructures  which  are  components  of  a substructure  that  is  destroyed 

Request  Format! 

DESTROY  name 

Subcommands:  None 

Definition: 

name  - Name  of  substructure 

Notes:  1.  No  action  is  taken  if  "name"  is  an  image  substructure. 

2.  See  related  commands  EDIT  and  DELETE  for  additional  means  of  removing  substructure 
data. 


2.7-13  (3/1/76) 

7 H 


NASTRAN  DATA  DECK 


Substructure  Command  DUMP 

Purpose:  To  copy  the  entire  S0F  to  an  external  file. 

Request  Format: 

DUMP  filename  { »TAPE  } 

Subcommands:  None 


Definitions: 

Filename  - Name  of  the  external  file.  Any  one  of  the  following:  INPT,  INP1,...,  INP9. 

DISK  - File  resides  on  a direct  access  device. 

TAPE  - File  resides  on  tape. 


Notes : 1. 

2. 

3. 

4. 

5. 


DUMP  may  be  used  to  create  a backup  copy  of  the  S0F. 

All  system  information  on  the  S0F  is  saved. 

The  REST0RE  command  will  reload  a DUMPed  S0F. 

DUMP/REST0RE  may  not  be  used  to  change  the  size  of  the  S0F. 

It  is  more  efficient  to  use  operating  system  utility  programs  to  create  back-up  copies 
of  the  S0F  if  they  are  available. 
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Substructure  Command  EDIT  - Selectively  Removes  Data  from  S0F  File 

Purpose:  To  permanently  remove  selected  substructure  data  from  the  S0F. 

Request  Format: 

EDIT  (opt)  name 


Subcommands : None 


Definitions: 

name  - Name  of  substructure. 

opt  - Integer  value  reflecting  combinations  of  requests.  The  sum  of  the  following 

integers  defines  the  combination  of  data  items  to  be  removed  from  the  S0F. 

0PT  Items  Removed 

1 Stiffness  matrix  (KMTX) 

2 Hass  matrix  (MMTX) 

4 Load  data  (L0DS.  L0AP.  PVEC,  PAPP) 

8 Solution  data  (UVEC,  QVEC.  S0LN) 

16  Transformation  matrices  defining  next  level  (H0RG,  UPRT.  P0VE,  P0AP,  LMTX, 
GIMS,  HLFT) 

32  All  items  for  the  substructure 

64  Appended  loads  data  (L0AP,  PAPP,  P0AP) 

128  Damping  matrices  (K4MX,  BMTX) 

256  Modal  reduction  data  (LAMS,  PHIS,  PHIL) 

512  Total  transforms  only  (H0RG,  HLFT) 


Notes:  1.  The  user  is  cautioned  on  the  removal  of  the  transformation  matrix  data.  These 
matrices  are  required  for  the  recovery  of  the  solution  results. 

2.  For  primary  substructures,  items  of  related  secondary  substructures  are  removed 
only  if  they  point  to  the  same  data  (KMTX,  MMTX,  etc.) 

3.  For  secondary  and  image  substructures,  no  action  is  taken  on  items  of  related 
substructures,  i.e.,  items  of  equivalenced  or  higher  or  lower  level  substructures. 

4.  If  the  EDIT  feature  is  to  be  employed,  the  user  should  consider  also  using  S0F0UT 
to  ensure  the  existence  of  backup  data  in  the  event  of  an  error. 

5.  See  DELETE  and  DESTR0Y  for  other  means  of  removing  substructure  data. 


2.7-15  (12/29/78) 


NASTRAN  DATA  DECK 


Substructure  Conmand  ENDSUBS  - Defines  the  End  of  the  Substructure  Control  Deck. 

directives^15  conin,ancl  terminates  the  processing  of  automated  substructuring  controls  and 

Request  Format: 

ENDSUBS 

Subconroands: 

None 
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Substructure  Command  EQUIV  - Create  a New  Equivalent  Substructure 


Swrtnro  ToTk  9 3 ias  t0  ?"  ex,stin9  substructure  and  thereby  create  a 

r®-  Tl?e  new  secondary  substructure  may  be  referenced  independently  of 
substructure  in  subsequent  substructure  commands.  However,  the  data  actually 
turing  operations  is  that  of  the  primary  substructure. 


new  equivalent  sub- 
the  original  primary 
used  in  substruc- 


Request  Format: 

EQUIV  name!,  name2 


Subcommands : 
PREFIX  = p 


Definitions: 

P - Single  BCD  character. 

name!  - Existing  primary  substructure  name. 

name2  - New  equivalent  substructure  name. 


Notes:  1.  A substructure  created  by  this  command  is  referred  to  as  a secondary  substructure. 

2‘  oln-f/aiSt+U^tUreS  Wuich  were  usec!  t0  Produce  the  primary  substructure  will  produce 
prefix1  p0t  11,1396  substructures-  The  new  ima9e  substructure  names  will  havePthe 


3. 


4. 


A DESTR0Y  operation  on  the  primary  substructure  data  will 
substructure  data  and  all  image  substructures. 

An  EDIT  or  DELETE  opeartion  on  the  primary  substructure 
secondary  substructure  and  vice  versa. 


also  destroy  the  secondary 
will  not  remove  data  of  the 


PRECEDING  PAGE  BEANS  NOT  FBCMED 
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Substructure  Command  MREC0VER  - Eigenvector  Recovery  for  Modal  Synthesis  Operations 


Purpose:  This  operation  recovers  modal  displacements  and  boundary  forces  for  substructures 
reduced  to  modal  coordinates.  The  results  are  saved  on  the  S0F  file  and  they  may  be  printed 
upon  user  request.  This  command  may  be  input  after  the  MREDUCE  or  CREDUCE  commands  or  at  a 
later  time  as  desired. 


Request  Format: 
RECOVER  s-name 

Subcommands: 


SAVE 

name 

PRINT 

name 

DISP 

ALL 

n 

N0NE 

SPCF 

ALL 

n 

N0NE 

BASIC 

b-name 

ENERGY  - 

ALL  1 
n 

N0NE 

' J 

S0RT  - - 

M0DES 

[SUBSTRUCTURE 

MODES 

ALL 

n 

N0NE 

RANGE 

fl  ’ f 

2 

UIMPR0VE 

Definitions 

s-name 

name 

b-name 

ALL 

N0NE 

n 


Name  of  the  resulting  substructure  named  in  a prior  MREDUCE  or  CREDUCE  command  from 
which  the  solution  results  are  to  be  recovered. 

Name  of  the  component  structure  for  which  results  are  to  be  recovered.  May  be  the 
same  as  "s-name" 

Name  of  component  basic  substructure  that  following  output  requests  are  to  apply 
0utput  for  all  points  will  be  produced. 

No  output  is  to  be  produced'" 

Set  identification  number  of  a SET  card  appearing  in  Case  Control.  Only  output  for 
those  points  whose  identification  number  appears  on  this  SET  card  will  be  produced. 

(Continued) 
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M0DES 

SUBSTRUCTURE  - 


Range  of  frequencies  for  which  output  will  be  produced.  If  only  f,  is  present 
the  range  is  assumed  to  be  0 - f-j. 

All  output  requests  foe  each  mode  will  appear  together. 

All  output  requests  for  each  basic  substructure  will  appear  together. 


Output  Requests:  Printed  output  produced  by  the  MREC0VER  PRINT  command  can  be  controlled  by 

requests  present  in  either  Case  Control  or  the  MREC0VER  command  in  the  Substructure  Control  Deck. 
If  no  output  requests  are  present,  the  PRINT  command  is  equivalent  to  SAVE  and  no  output  will  be 
printed. 

The  output  options  described  above  mpy  appear  after  any  PRINT  command.  These  output  requests 
will  then  override  any  Case  Control  requests.  The  output  requests  for  any  PRINT  command  can 
also  be  specified  for  any  or  all  basic  component  substructures  of  the  results  being  recovered. 
These  requests  will  then  override  any  requests  in  Case  Control  or  after  the  PRINT  command. 


Example  of  output  control : 

MREC0VER  S0LSTRCT 

basic  defaults  for  ABDC  output 
override  requests  for  BASIC  A 
override  requests  for  SASIC  C 


substructure  "name"  on  the  S0F.  PRINT  will  save  and 

print  the  solution. 

2.  If  the  solution  data  already  exists  on  the  S0F,  the  existing  data  can  be  printed 
without  costs  of  regeneration  with  the  PRINT  command. 

3.  For  efficiency,  the  user  should  order  multiple  SAVE  and/or  PRINT  commands  so  as  to 
trace  one  branch  at  a time  starting  from  his  solution  structure. 

4.  Reaction  forces  are  computed  for  a substructure  only  if  (1)  the  substructure  is  named 
on  a PRINT  subcommand  and,  (2;  an  output  request  for  SPCF0RCE  or  modal  energies 
exists  in  the  Case  Control  or  the  REC0VER  command. 


S0RT  = SUBSTRUCTURE  1 
DISP  = ALL  f 

BASIC  A 1 

DISP  =5  f 

BASIC  C 1 

SPCF  =20  f 

SAVE  ABC 


Notes:  1.  SAVE  will  save  the  solution  for 


5.  All  set  definitions  should  appear  in  Case  Control  to  ensure  their  availability  to  the 
MREC0VER  module. 

6.  The  S0RT  output  option  should  only  appear  after  a PRINT  comnand.  Any  S0RT  commands 
appearing  after  a BASIC  comnand  will  be  ignored. 

7.  If  both  a M0DES  request  and  a RANGE  request  appear  for  dynamic  analysis,  both  requests 
must  be  satisfied  for  any  output  to  be  produced. 

8.  The  media,  print  or  punch,  where  output  is  produced  is  controlled  through  Case  Control 
requests.  If  no  Case  Control  requests  are  present,  the  default  of  print  is  used. 

9.  If  the  UIMPR0VE  request  is  present  for  a substructure  that  was  input  to  a REDUCE, 
MREDUCE,  or  CREDUCE,  an  improved  displacement  vector  will  be  generated.  This  vector 
will  contain  the  • effects  of  inertia  and  damping  forces. 

10.  The  ENERGY  request  will  cause  the  calculation  of  modal  energies  on  all  included  and 
excluded  modal  dof  for  a modal  reduced  substructure.  This  request  should  appear  for 
the  substructure  that  was  input  to  the  modal  reduce  operation  so  that  required  data 
needed  for  the  excluded  mode  calculations  exists.  This  request  requires  that  the 
UVEC  item  exists  for  the  next  highest  level  structure. 

(Continued) 
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H.  The  user  can  specify  print  thresholds  for  all  printout.  If  the  absolute  value  is 
less  than  the  threshold,  the  value  will  be  set  to  zero.  The  following  thresholds 
can  be  input  on  PARAM  bulk  data  cards. 

UTHRESH  - displacement,  velocity  and  acceleration  threshold 

PTHRESH  - load  threshold 

QTHRESH  - reaction  force  threshold 


t 
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Substructure  Command  MREDUCE  - Reduces  Substructure  Matrices  Using  Real,  Normal  Modes 


®»fsi  js-steisTj;  w msssj« ,n  both  PhiSC 


Request  Format; 
MREDUCE  name 


Subcommands: 

NAME  - new  name 
BOUNDARY  - b 
FIXED  - f 
METH0D  - k 
RANGE  - fv  f2 
NMAX  - N 
RGRID  - i 
RNAME  - c-name 
RSAVE 

0LDM0DES  - m 
0LDB0UND  - n 
USERM0DES  - j 
0UTPUT  - m-j,  m2 

Definitions: 

name  - Name  of  substructure  to  be  reduced 
new  name  - Name  of  resulting  substructure 

b - Set  identification  number  of  BDYC  Bulk  Data  cards  which  define  sets  of  boundary 

degrees  of  freedom  (Integer). 

f - Optionally  identifies  BDYC  data  defining  degrees  of  freedom  temporarily  fixed  during 

mode  extraction  (Integer,  Default  = 0). 

k - Identifies  EIGR  Bulk  Data  card  for  control  of  the  mode  extraction  (Integer  > 0). 

i - Grid  point  number  for  defining  origin  of  free  body  motion.  Used  with  RNAME  to  define 

substructure  component  containing  grid  point  i (Integer  > 0,  Default  = 0). 

(Continued) 
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- Name  of  basic  substructure  which  contains  grid  point  i.  If  RGRID  = 0 or  is  missing, 
the  origin  of  the  overall  basic  coordinate  system  is  used  to  define  the  six  rigid 
body  motions.  These  motions  define  the  inertia  relief  deflection  shapes  which  are 
used  as  generalized  coordinates  in  addition  to  the  modal  coordinates. 

- Flag  for  rerunning  problem  with  old  mode  shapes  (YES  or  N0 ) . 

- Flag  for  rerunning  problem  with  old  boundaries  for  different  eigenvalue  method 
{YES  or  N0). 

- Optional  frequency  range  (Hz)  defining  modes  to  be  used  in  the  mode  synthesis 
formulation  (Real,  Default  = ALL). 

- Optional  number  of  lowest  modes  within  frequency  range  to  be  used  in  mode  synthesis 
formulation  (Integer,  Default  = ALL). 

- Option  used  in  Phase  1 when  METH0D  data  is  missing  and  user-input  modes  are  used 
directly  (see  Note  6). 

- Optional  output  requests  (see  Note  4). 


A1 1_ references  to  the  grid  points  and  components  not  defined  in  the  "boundary  set" 
will  be  reduced  out  of  the  new  substructure.  Any  subsequent  reference  to  these 
omitted  degrees  of  freedom  in  C0MBINE,  CREDUCE,  MREDUCE.  REDUCE,  or  S0LVE  operations 
generates  an  error  condition. 

The  resulting  substructure  will  be  defined  in  terms  of  the  following  degrees  of 
freedom: 

- boundary  grid  point  displacements. 

6.  - modal  displacements  relative  to  static  deflection  shapes  induced  by  boundary 
J inertia. 

6q  - Inertia  relief  generalized  coordinates  defined  by  inertia  relief  deflection 
shapes  occurring  from  boundary  point  rigid  body  accelerations. 

Note  that  a new  substructure  will  be  automatically  created  to  define  coordinates 
6o  and  6j.  The  name  will  be  the  same  as  given  by  NAME  and  the  point  identification 
numbers  are  1-6  for  6o  and  101,  102,...  for  6j. 

The  same  transformations  applied  to  the  stiffness  matrix  will  be  applied  to  the  loads, 
mass,  and  damping  matrices  for  the  new  substructure.  See  the  NASTRAN  Theoretical 
Manual  for  a discussion  of  this  effect. 

The  following  output  requests  are  available  for  the  MREDUCE  operation  (*  marks 
recommended  options): 

Code  Output 

1*  Current  problem  summary 

2 Boundary  set  summary 

3 Summary  of  grid  point  ID  numbers  in  each  boundary  set 

4 The  EQSS  item  for  the  structure  being  reduced 


(Continued) 
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Code 

5* 

6* 

7 

8 

9* 

10* 

n 

12 


Output  (continued) 
The  EQSS  item 
The  BG5S  item 
The  CSTM  item 
The  PLTS  item 
The  L0DS  item 
Modal  dof  set  summary 
Fixed  set  summary 


These  requests  write  formatted 
S0F  i terns  for  the  na^_  reduced 
pseudostructure 


Summary  of  grid  point  ID  numbers  in  each  fixed  set 


The  options  0LDM0DES  and  0LDB0UND  allow  the  user  to  rerun  the  reduction  and: 

a.  Change  the  boundary  without  recalculating  modes. 

b.  Change  the  modes  without  the  boundary  condensation  calculations. 

c.  Select  a different  mode  range  from  the  existing  vectors  and  avoid  recalculating 
modes  and  boundary  matrices. 

i.  The  user  must  provide  the  actual  mode  data  in  Phase  1 when  USERM0DES  = N is  given. 

Two  options  are  provided: 

a If  n = 1 the  structure  must  be  entirely  defined  by  a finite  element  model  and 
the  ei  gen  vectors  for  the  NASTRAN  ua  set  provided  in  data  block  PHIS  input  using 

DMI  cards. 

b If  N = 2 the  entire  structure  need  not  be  defined.  The  user  provides  eigen- 
vectors  and  forces  of  constraint  only  at  the  selected  boundary  points  as  wel 
Is  eigenvalues  and  modal  masses.  Residual  stiffness  and  mass  ^r^sJ^y 
be  provided  to  define  properties  at  the  boundary  points.  Use  DMI  and  DTI  cards 

for  these  data. 

7 if  the  RSAVE  card  is  included,  the  decomposition  product  of  the  interior  point 

7'  rtt«5 assTatrfx (Srx  lL„)  is  saved  0/ the  S0F  file  This  "»«! * “sed 
in  the  data  recovery  for  the  omitted  points.  If  it  is  not  saved  it  will  be 
regenerated  when  needed. 

8.  Exercising  the  0LDM0DES  option,  the  user  must  use  the  following  sequence  of  conmands 
EDIT( 32)  new  name  (previous  modal  reduction  name) 

EDIT(16)  name 
MREDUCE  name 
NAME  = new  name 


(Continued) 
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Exercising  the  0LOB0UND  option,  the  user  must  use  the  following  sequence  of  commands 
EDIT(32)  new  name  (previous  modal  reduction  name) 

E0IT(768)  name 
MREDUCE  name 
NAME  = new  name 

8LDBW“  °Pt'0,,S  c0"“rre"t'J’  **•  »»t  «•  the 

EDIT(32)  new  name  (previous  modal  reduction  name) 

EDIT{512)  name 
■ MREDUCE  name 
NAME  = new  name 


2.7-16g  (12/29/78) 


SUBSTRUCTURE  CONTROL  DECK 


Substructure  Mode  Control  0PTI0NS  - Defines  Matrix  Types 

Purpose:  This  allows  the  user  to  selectively  control  the  type  of  matrices  being  processed. 

Request  Format: 

0PTI0NS  ml, m2, m3 

Subcommands:  None 


Definition: 

ml, m2, m3  - Any  combination  of  the  characters  K,  M,  B,  K4,  and  either  P or  PA,  where: 

K = Stiffness  Matrices 
M = Mass  Matrices 
P = Load  Matrices 
PA  = Appended  Load  Vectors 
B = Viscous  Damping  Matrices 
K4  = Structure  Damping  Matrices 


Notes:  1.  The  default  depends  on  the  NASTRAN  rigid  format: 


Rigid  Format 

1 - Statics 

2 - Inertia  Relief 

3 - Normal  Modes 

8 - Frequency  Response 

9 - Transient  Response 


Defaul t 
K,P 
K,M,P 
K,M 

K,M,P,B,K4 

K,M,P,B,K4 


•ids  res“,t  m'ess  tte  ”a8r 

3’  or  dan,Pi"9  “trices  must  exist  if  the  corresponding  K,  M P 

PA.  B.  or  K4  option  is  requested  in  the  subiiquent  Phase  2 run.  * 

4.  Matrices  or  loads  may  be  modified  by  rerunning  the  substructure  sequence  for  nnlv  tho 
conrond.  ^ Se^ri.&torlhl  “ELETE 

5-  S SSCSS!  « W“" 

S«PsteSd  *°  tha  eXlSt,n9  '°adS  50  that  a"  ,oa<l  vactors  "ill  b?'aSllab"eVt5  ?hl 
6'  tt?s2SctS“S?o?essd1de5  the  preceding  co-and  to  control  subsequent  steps  of 

7-  ss*;* “* provida  tte  “«“• 
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Substructure  Operating  File  Declaration  PASSWORD 

declaration  is  required  in  the  substructure  command  deck.  The  password  is  written 
thettcurrert  ™.*nd  ’*  USBd  *°  »rotect  ths  a"d  *l»«  “at  the  correct  fife  Is  a“sian"S  S'r 

Request  Format: 

PASSWORD  password 

Subconmands:  None 

Definition: 

password  - ^password  for  the  S0F  (8  characters  maximum).  See  the  S0F  file  declaration  card 


2.7-18(3/1/76) 
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Substructure  Command  PL0T  - Substructure  Plot  Command 


This  ?Peratlon  1s  upd  t0  plot  the  undeformed  shape  of  a substructure  which  may  be  com- 
°nff  ^veral  component  substructures.  This  corroand  initiates  the  execution  of  pi  at  Sy 

The p,ot °oMds; «>=■•  -»tpto,“a 


Request  Format: 
PL0T  name 


Subcommands:  None 


Definitions: 


name  - Name  of  component  substructure  to  be  plotted. 


Notes : 1. 


2. 


of  elements  to  be  plotted  will  consist  of  all  the  elements  and  grid  points 

pPnTd™L,^Se  Jnf?r  each  !?asic  substructure  cornering  the  substructures  named  in  the 
PL0T  coirmand.  {Only  one  plot  set  from  each  basic  substructure  is  saved  in  Phase  1.) 


The  structure  plotter  output  request  packet,  while  part  of  the  standard 
Deck,  are  treated  separately  in  Sections  4.2  and  4.3,  respectively. 


Case  Control 
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Substructure  Command  RECOVER  - Phase  2 Solution  Data  Recovery 

Purpose:  This  operation  recovers  displacements  and  boundary  forces  on  specified  substructures  in 
the  Phase  2 execution.  The  results  are  saved  on  the  S0F  file  and  they  may  be  printed  upon  user 
request.  This  cormiand  should  be  input  after  the  SOLVE  command  to  store  the  solution  results  on 
the  S0F  file. 

Request  Format: 

RECOVER  s-name 

Subcomnands: 


0L0AD 


ENERGY 


hL  1 

(NONE  ) 

l""L 

1 NONE  I 

hL 

8 NONE  1 
! b-name 

P 1 

| none] 


for  static  analysis  only: 

- i SUBCASE  ) 

" I SUBSTRUCTURE 


SUBCASES 


ALL  ' 

= n 

(NONE 


for  normal  modes  analysis  only: 

S0RT  Jm IS  1 

^ I SUBSTRUCTURE 


MODES 


[ALL 
= j n 

(none 


fl*  f2 
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for  dynamic  analysis  only: 


S0RT 

STEPS 

RANGE 

UIMPR0VE 

Definitions: 

s-name 

name 

b-name 

ALL 

N0NE 

n 

fT  f2 

SUBCASE 

M0DES 

SUBSTRUCTURE 

TIME 

FREQ 


FREQ 

TTmT 


SUBSTRUCTURE 


Name  of  the  substructure  named  in  a prior  S0LVE  command  from  which  the  solution 
results  are  to  be  recovered. 

- Name  of  the  component  structure  for  which  results  are  to  be  recovered.  Mav  be 
the  same  as  "s-name" 

- Name  of  component  basic  substructure  that  following  output  requests  are  to  apply 
to  • 

- Output  for  all  points  will  be  produced. 

- No  output  is  to  be  produced. 

- Set  identification  number  of  a SET  card  appearing  in  Case  Control.  Only  output 
for  those  points,  subcases,  modes,  frequencies,  or  time  steps  whose  identification 
number  appears  on  this  SET  card  will  be  produced. 

- Range  of  frequencies  or  times  for  which  output  will  be  produced.  If  onlv  f,  is 

present  the  range  is  assumed  to  be  0 - f,.  1 

- All  output  requests  for  each  subcase  will  appear  together. 

- All  output  requests  for  each  mode  wil'  appear  together. 

- All  output  requests  for  each  basic  substructure  will  appear  together. 

-All  output  requests  for  each  time  step  will  appear  together  (RF  9). 

- All  output  requests  for  each  frequency  will  appear  together  {RF  8). 


Output  Requests:  Printed  output  produced  by  the  RECOVER  PRINT  command  can  be  controlled  by 
requests  present  in  either  Case  Control  or  the  RECOVER  command  in  the  Substructure  Control  Deck 
If  no  output  requests  are  present,  the  PRINT  command  is  equivalent  to  SAVE  and  no  output  will  be 

[J  i III  Leu  * 

°utPut  options  described  above  may  appear  after  any  PRINT  command.  These  output 
requests  will  then  override  any  Case  Control  requests.  The  output  requests  for  any  PRINT  command 
can  also  be  specified  for  any  or  all  basic  component  substructures  of  the  results  being  recovered 
These  requests  will  then  override  any  requests  in  Case  Control  or  after  the  PRINT  command 


(Continued) 
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Example  of  output  control: 

RECOVER  S0LSTRCT 
PRINT  ABSC 

S0RT  = SUBSTRUCTURE 
DISP  - ALL 
0L0AD  = 10 
BASIC  A 
DISP  = 5 
BASIC  C 

0L0AD  = N0NE 
SUBCASES  = 20 
SAVE  ABC 


basic  defaults  for  ABDC  output 
override  requests  for  BASIC  A 
override  requests  for  BASIC  C 


Not§sj  1.  SAVE  will  save  the  solution  for  substructure  "name"  on  the  S0F.  PRINT  will  save  and 
print  the  solution. 

2.  If  the  solution  data  already  exists  on  the  S0F,  the  existing  data  can  be  printed 

without  costs  of  regeneration  with  the  PRINT  command.  M 

3.  For  efficiency,  the  user  should  order  multiple  SAVE  and/or  PRINT  commands  so  as  to 
trace  one  branch  at  a time  starting  from  his  solution  structure, 

4‘  are  5omp“te?Jor  a substructure  only,  if  (1)  the  substructure  is  named 

on  a PRINT  subcommand  and,  (2)  an  output  request  for  SPCF0RCE  or  modal  energies  exists 
in  the  Case  Control  or  the  REC0VER  command.  u * exisx:s 

5*  the  RE^VER^module5  Sh°Ulci  appear  10  Case  Control  to  ensure  their  availability  to 

6'  Jl®  SK  °u^ut  opH°p  shou1d  only  apPear  after  a PRINT  command.  Any  S0RT  commands 
appearing  after  a BASIC  command  will  be  ignored. 


7‘  ufJ?oth  a MFS  (°rL STEpS)  request  and  a RANGE  request  appear  for  dynamic  analysis 
both  requests  must  be  satisfied  for  any  output  to  be  produced.  analysis, 

8’  ?rint  5r  pupcb’  where  output  is  produced  is  controlled  through  Case  Control 

requests.  If  no  Case  Control  requests  are  present,  the  default  of  print  is  used. 


9. 


10. 


11. 


12. 


MornHri:UIMPRrDrnnn2U  1 • present  for  a substructure  that  was  input  to  a REDUCE, 
MKEDUCE,  or  CREDUCE,  an  improved  displacement  vector  will  be  generated.  This  vector 
will  contain  the  effects  of  inertia  and  damping  forces. 

will  cause  the  calculation  of  modal  energies  on  all  included  and 
™dal  doT,  f°r  a madal  reduced  substructure.  This  request  should  appear  for 
noLf^b|trUSuUre  v?as  1nput  t0  n,odal  reduce  operation  so  that  required  data 
H^ded  for  the  excluded  mode  calculations  exists.  This  request  requires  that  the 
UVEC  item  exists  for  the  next  highest  level  structure. 

Si'.Sn,lnK^ly!iS5  The  printed  loads  output  will  include  dynamic  loads  only  for  the 
oluti on  substructure  in  the  same  run  that  the  solution  was  obtained.  For  any  lower 
level  substructures  or  on  any  run  after  the  solution,  only  static  loads  will  be  printed. 

U!ur  sPe?]fy  print  thresholds  for  all  printout.  If  the  absolute  value  is  less 

sSrtS stfk StoSSs?11  be set to zer°- The foiiowing thresh°ids can be 


” displacement,  velocity,  and  acceleration 
PTHRESH  - load  threshold 
QTHRESH  - reaction  force  threshold 
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Substructure  Command  REDUCE  - Phase  2 Reduction  to  Retained  Degrees  of  Freedom 


Purpose:  This  operation  performs  a Guyan  matrix  reduction  process  for  a specified  component  sub- 
structure, otherwise  known  as  matrix  condensation.  It  produces  the  same  result  as  obtained  by  the 
specification  of  NASTRAN  0MIT  or  ASET  data.  The  purpos"  is  to  reduce  the  size  of  the  matrices. 

In  static  analysis  only  points  on  the  boundary  need  be  retained.  In  dynamics,  the  boundary  points 
and  selected  Interior  points  are  retained. 


Request  Format: 
REDUCE  name 


Subcommands: 

NAME  - new  name 


B0UNDARY  - n 
0UTPUT  - m1f  m2, 
RSAVE 


Definitions: 

name  - Name  of  substructure  to  be  reduced. 


new  name  - Name  of  resulting  substructure. 

n - Set  identification  number  of  BDYC  bulk  data  cards  which  define  sets  of  retained 

degrees  of  freedom  for  the  resulting  reduced  substructure  matrices. 

m-| , n^,  etc.  - Optional  output  requests  (see  Note  3). 

Notes:  1.  All  references  to  the  grid  points  and  components  not  defined  in  the  "boundary  set"  will 
be  reduced  out  of  the  new  substructure.  Any  subsequent  reference  to  these  omitted 
degrees  of  freedom  in  C0MBINE,  REDUCE,  or  S0LVE  operations  generates  an  error  condition. 

2.  The  same  transformations  will  be  applied  to  the  reduced  mass  matrix  for  the  new  sub- 
structure. See  the  NASTRAN  Theoretical  Manual  for  a discussion  of  this  effect. 

3.  The  following  output  requests  are  available  for  the  REDUCE  operation  (*  marks  recom- 
mended output  options): 


CODE  OUTPUT 


1* 

2 

3 

4 

5* 

6* 

7 

8 

9* 


Current  problem  summary 
Boundary  set  summary 

Suimrary  of  grid  point  ID  numbers  in  each  boundary  set 
The  EQ5S  item  for  the  structure  being  reduced 
The  EQSS  item 


The  BGSS  item 
The  CSTM  item 
The  PLTS  item 
The  L0DS  item 


These  requests  write  formatted  S0F  items 
for  the  new  reduced  pseudostructure 


4.  If  the  RSAVE  card  is  included,  the  decomposition  product  of  the  interior  point  stiffness 
matrix  (LMTX  item)  is  saved  on  the  S0F  file.  This  matrix  will  be  used  in  the  data  rec- 
overy for  the  omitted  points.  If  it  is  not  saved,  it  will  be  regenerated  when  needed. 


2.7-21  (3/1/76) 
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Substructure  Command  REST0RE 

^.pose:  To  reload  the  S0F  from  an  external  file  created  with  the  DUMP  command. 
Request  Format: 

RESTORE  filename  } 

Subcommands : None 


Definitions: 

Filename  - Name  of  the  external  file.  Any  one  of  the  following:  INPT,  INP1,...,  INP9. 

DISK  - File  resides  on  a direct  access  device. 

TAPE  - File  resides  on  tape. 


Not§!:  1.  The  external  file  must  have  been  created  with  the  DUMP  command. 

2.  The  S0F  must  be  declared  as  'NEW'  on  the  S0F  command. 

3.  REST0RE  must  be  the  very  first  substructure  command  following  the  50F  and  PASSW0RD 


lac  S?F  u1Ze  dnnunrjtion?  for  the  REST0RE  command  must  be  exactly  the  same  as  for  the 
ofth!Ts0F!aS  hS  DUMP/REST0RE  commands  can  not  be  used  to  increase  the  size 
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Substructure  Mode  Control  RUN  - Specifies  Run  Options 


.This  copiand  is  used  to  limit  the  substructure  execution  for  the  purpose  of  checking 
the  vapidity  of  the  input  data.  It  allows  for  the  processing  of  input  data  separately  from  the 
actual  execution  of  the  matrix  operations. 


Request  Format: 


(DRV 
G0 

DRYG0 
STEP  , 


Subcofimands:  None 


Defi  ni  ti  ons : 


DRY 


Limits  the  execution  to  table  and  transformation  matrix  generation, 
are  skipped. 


Matrix  operations 


G0  - Limits  the  execution  to  matrix  generation  only.  This  mode  must  have  been  preceded 
by  a successful  RUN=DRY  or  RUN  = STEP  execution. 

DRYG0  - Will  cause  execution  of  a complete  dry  run  for  the  entire  job,  followed  bv  a RUN=G0 
execution  if  no  fatal  errors  were  detected. 


STEP 


Will  cause  the  execution  of  both  DRY  and  G0  operations  one  step  at  a time. 


Notesj  1.  The  DRY,  G0,  and  STEP  options  may  be  changed  at  any  step  in  the  input  substructure 

conmand  sequence.  If  the  DRYG0  option  is  used,  the  RUN  card  must  appear  only  once  at 
the  beginning.  J 

2.  If  a fatal  error  occurs  during  the  first  pass  of  the  DRYG0  option,  the  program  exits 
at  the  completion  of  all  DRY  operations. 

3.  The  RUN  = DRY  option  is  handled  differently  for  MREDUCE  and  CREDUCE  because  the 
matrix  operations  must  be  performed  in  order  to  generate  the  table  and  transformation 
matrix  data.  Input  data  only  will  be  checked  and  no  subsequent  cormiands  will  be 
executed. 

4'  REDUCE^  MREDUC?  ^REDUCE*  COmbl"nation  is  i11e3al  for  a"Y  of  the  reduce  operations. 
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Substructure  Operation  File  Declaration  S0F  - Assigns  Physical  Files  for  Storage  of  the  S0F 


Purpose:  This  declaration  defines  the  names  and  sizes  of  the  physical  NASTRAN  files  the  user 
assigns  for  storage  of  the  S0F  file.  At  least  one  of  these  declarations  must  be  present  in  each 
substructure  command  deck.  As  many  S0F  declarations  are  required  in  the  substructure  command  deck 
on  each  run  as  there  are  physical  files  assigned  for  the  storage  of  the  S0F  file. 


Request  Format: 

S0F(no.)  = filename,  filesize, 
Subcommands: 


PASSWORD  = password 


Definitions: 

no*  ~ Integer  index  of  S0F  file  (1,  2,  etc.)  in  ascending  order  of  f^les  required  for  storaqe 
of  the  S0F.  The  maximum  index  is  10. 

filename  - User  name  for  an  S0F  physical  file. 

filesize  - Size  of  allocated  file  space  in  kilowords,  default  = 100. 

0LD  - S0F  data  is  assumed  to  already  exist  on  the  file. 

NEW  - The  S0F  is  new.  In  this  case,  the  S0F  will  be  initialized. 

password  - BCD  password  for  the  S0F  {8  characters  maximum)  used  to  protect  the  file  and  insure  thal 
the  correct  file  is  assigned  for  the  current  run  (see  the  PASSW0RD  card  description). 


Notes:  1.  if  more  space  is  required  for  storage  of  the  S0F  file,  additional  physical  files  may 

be  declared.  Alternately,  the  file  size  parameter  on  a previously  declared  file  may 
be  increased,  but  only  on  the  last  physical  file  if  more  than  one  is  used  (on  IBM  the 
size  of  an  existing  file  may  not  be  increased. 

2.  Once  an  S0F  declaration  is  made,  the  index  of  the  S0F  file  must  always  be  associated 
with  the  same  file  name.  File  names  may  not  be  changed  from  run  to  run. 

3.  The  file  names  of  each  physical  S0F  file  must  be  unique. 

4.  The  declared  size  of  the  S0F  may  be  reduced  by  the  amount  of  contiguous  free-space  at 
the  end  of  the  logical  S0F  file.  This  may  be  accomplished  by  removing  the  physical 
file  declaration  for  those  unused  files  which  have  the  highest  sequence  numbers.  An 
attempt  to  eliminate  a portion  of  the  S0F  which  contains  valid  data  will  result  in  a 
fatal  error. 

5.  If  the  NEW  parameter  is  present  on  any  one  of  the  S0F  declarations,  the  entire  logical 
S0F  is  considered  new.  Therefore,  if  an  additional  physical  file  is  added  to  an  existing 
S0F,  the  NEW  parameter  should  not  be  included  on  any  declarations. 

6.  The  following  conventions  should  be  used  for  the  file  name  declarations  on  each  of  the 
four  NASTRAN  computers: 


CDC/CYBER 


Must  be  a 4-character  alphanumeric  name  with  no  special  characters  or  blanks  allowed. 
The  file  name  used  on  the  S0F  declaration  must  correspond  to  ones  used  on  the  system 
REQUEST  or  ATTACH  card.  Note  that  after  a NASTRAN  execution,  the  SJDF  files  should  be 
catalogued  or  extended.  . , 

(Continued) 
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SUBSTRUCTURE  CONTROL  DECK 
SgF  (Cont.) 


1.  Create  a new  S0F  file  with  a filename  of  S0F1  and  catalogue  it. 

REQUEST(S0F1  ,*PF) 

N AST RAN. 

CATAL0G(S0F1,  username) 

789 


NASTRAN  data  cards  including  the  S0F  declaration  — 
S0F(1)=S0F1 ,1000, NEW 

6789 

2.  Use  of  an  existing  S0F  file  with  a filename  of  ABCD. 

ATTACH(ABCD, username) 

NASTRAN. 

EXTEND(ABCD) 

789 


NASTRAN  data  cards  including  the  S0F  declaration  — 

S0F(1  )=ABCD,1000 

6789 

UNIVAC  1108/1110 

fllename  used  on  the  S0F  declaration  must  specify  one  of  the  NASTRAN  user  files  INPT. 
INP1,...,  INP9. 

Examples: 

1.  Create  a new  S0F  file  named  INPT. 

@ASG,U  INPT., F///1 000 
@HDG,N  , 

0XQT  *NASTRAN.LINK1 

NASTRAN  FILES=INPT 

NASTRAN  data  cards  including  the  S0F  declaration  — 

S0F(1 )=INPT,400,NEM 

@FIN 

2.  Use  of  an  existing  S0F  file  with  a filename  of  INP7. 

@ASG,AX  INP7. 

@HDG,N 

@XQT  *NASTRAN.LINK1 
NASTRAN  FILES=INP7 

NASTRAN  data  cards  including  the  S0F  declaration  — 

S0F{1 )=INP7,250 
* 

* 

0FIN  . 

(Continued) 
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S0F  (Cont.) 

IBM  350/370 

The  file  name  used  on  the  S0F  declaration  must  specify  a F0RTRAN  unit  by  using  the 
form  FT xx  from  the  table  of  allowable  file  names  shown  below  which  correspond  to  the 
direct  access  devices  that  are  supported  under  the  S0F  implementation.  The  allocation 
of  space  for  the  direct  access  F0RTRAN  data  sets  can  be  made  in  terms  of  blocks,  tracks 
or  cylinder.  If  the  allocation  is  in  blocks,  the  block  size  in  the  space  allocation 
corresponds  to  (BUFFSIZE-4)*4  bytes  where  BUFFSIZE  is  the  GIN0  buffer  size  found  in 
SYSTEM( 1 ) • 

In  order  to  use  the  S0F  on  IBM  computers,  it  is  necessary  to  specify  the  FARM  on 
the  EXEC  PGM=NASTRAN  card.  This  PARM  sets  the  amount  of  core  (in  bytes)  NASTRAN  re- 
leases to  the  operating  system  for  system  use  and  F0RTRAN  buffers.  The  following  form- 
ula should  be  used  to  determine  the  value  for  the  PARM: 

DflDM  (4096  + m*((BUFFSIZE-4)  + 64) )*4  single  buffering,  BUFN0=1 
h/wi  - £40g6  + m*( 2*( BUFFSIZE-4)  + 96))*4  double  buffering,  BUFN0=2 

where  m * number  of  physical  datasets  comprising  the  S0F. 


Exampl  es: 

1.  Create  a new  S0F  data  set  with  a filename  of  FTll. 

//NSG0  EXEC  NASTRAN, PARM.NS='C0RE=(,6OK)' 

//NS. FT11F001  DD  DSN  = User  Name,  UNIT=2314,  V0L=SER=User  No., 
//  DISP=(NEW,KEEP),  SPACE=TRK,{1000)) , DCB=BUFN0=1 
//NS. SYSIN  DD  * 

NASTRAN  BUFFSIZE=1826 


NASTRAN  data  cards  including  the  S0F  delcaration  - 
S0F(1)=FT11 ,,NEW 


/* 

Notes: 

1.  The  S0F  parameters  - filename,  filesize,  and  (0LD/NEW)  are  positional  parameters. 
The  filesize  parameter  is  not  required  for  IBM  360/370  computers,  but  its  posi- 
tion must  be  noted  if  NEW  is  coded  for  the  S0F  file. 

2.  The  dataset  disposition  must  be  DISP=(NEW,KEEP)  when  the  S0F  dataset  is  created. 
However,  an  existing  S0F  dataset  may  be  re-initialized  by  coding  NEW  on  the  S0F 
declaration  in  the  NASTRAN  data  deck.  In  this  case,  the  disposition  on  the  DD 
card  must  be  coded  DISP=0LD. 

2.  Use  of  an  existing  S0F  dataset  with  a filename  of  FT23. 

//NS  EXEC  NASTRAN, PARM. NS=’C0RE=(,72K)’ 

//NS. FT23F001  DD  DSN  = User  Name,  UNIT=3330,  V0L=SER=User  No., 

//  DCB=BUFN0=1 , DISP=0LD 
//NS. SYSIN  DD  * 

NASTRAN  BUFFSIZE=3260 
S0F  (1  )=FT23 


(Continued) 
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S0F  (Cont.) 


S0F  File 
Name 

F0RTRAN  Unit 
DDName 

S0F  File 
Name 

F0RTRAN  Unit 
DDName 

FT02 

FT02F001 

FT!  6 

FT16F001 

FT03 

FT03F001 

FT17 

FT17F001 

FT08 

FT08F001 

FT!  8 

FT18F001 

FT09 

FT09F001 

FT19 

FT19F001 

FT10 

mOFOOl 

FT  20 

FT20F001 

FT1 1 

FT11F001 

FT21 

FT21F001 

FT12 

FT12F001 

FT22 

FT22F001 

FT!  5 

FT15F001 

FT23 

FT23F001 

Note:  A maximum  of  10  S0F  file  names 

is  allowed  in  any  NASTRAN  substructuring  run. 

DEC  VAX 


The  filename  used  on  the  S0F  declaration  must  be  of  the  form  FTxx  thereby  implying  the  i:'e 
the  FORTRAN  logical  unit  F0ROxx  for  the  S0F.  Any  of  the  FORTRAN  logical  units  F0RO14  through 
F0R023  may  be  used  for  the  S0F,  provided  they  are  not  otherwise  assigned. 

Examples: 

1.  Create  a new  S0F  with  the  file  name  TEST.S0F 

$ CREATE  TEST1.C0H 

$ASSIGN  TEST.S0F  F0RO22 
$@NASTRAN  TEST1.DT 
$EXIT 

$ SUBMIT/QUEUE=NASTRAN  TEST1.C0H 

The  file  NASTRAN.C0M  contains  the  command  procedure  for  executing  NASTRAN  and  the  file 
TEST1.DT  contains  the  NASTRAN  data  including  the  S0F  declaration  — S0F(1)  = 

FT22, 1000, NEW 

2.  Use  an  existing  S0F  with  the  file  name  TEST.S0F 

$ CREATE  TEST2.C0M 

SASSIGN  TEST.S0F  F0RO22 
SONASTRAN  TEST2.DT 
$EXIT 

$ SUBMIT/QUEUE=NASTRAN  TEST2.C0M 

The  file  NASTRAN. C0M  contains  the  command  procedure  for  executing  NASTRAN  and  the  file 
TEST2.DT  contains  the  NASTRAN  data  including  the  S0F  declaration  — S0F ( 1 ) = FT22.1000 
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Substructure  Command  S0FIN 


Purpose:  To  copy  substructure  items  from  an  external  file  to  the  S0F. 


Request  Format: 

(IISI)  "i—  {«} 


Subcommands: 


POSITION  = 

/ REWIND  1 
1 N0REWIND  J 

NAMES 

i substructure  name 

i WH0LES0F 

( ALL  ) 
1 MATRICES  / 

ITEMS 

< PHASE3  > 
/ TABLES  V 

\ i tern  name  / 

Definitions: 

EXTERNAL  - File  was  written  on  a different  computer  type. 

INTERNAL  - File  was  written  with  GIN0  on  the  same  computer  type. 

Filename  - Name  of  the  external  file.  If  the  file  is  in  INTERNAL  format,  filename  must  specify 

INPT,  INP1 , . . . ,INP9.  If  the  file  is  in  EXTERNAL  format,  filename  must  specify  a FORTRAN 
unit  by  using  the  form  F0RT1 , F0RT2,...,F0RT32. 

DISK  - File  is  located  on  a direct  access  device. 

TAPE  - File  is  located  on  a tape. 

P0SITION  - Specifies  initial  file  position. 

REWIND:  file  is  rewound 

N0REWIND:  input  begins  at  the  current  position 

NAMES  - Identifies  a substructure  for  which  data  will  be  read.  If  NAMES=WH0LES0F  is  coded, 
and  no  other  NAMES  subconmands  appear  for  the  current  S0FIN  command,  all  substructure 
items  found  on  the  external  file  from  the  point  specified  by  the  P0SITI0N  subcommand 
to  the  end-of-file  are  copied  to  the  S0F. 

ITEMS  - Identifies  the  data  items  which  are  to  be  copied  to  the  S0F  for  each  substructure 
specified  by  the  NAMES  subcomaands. 

ALL:  all  items 

MATRICES:  all  matrix  items 

PHASE3:  the  UVEC,  QVEC,  and  S0LN  items 

TABLES:  all  table  items 

item  name:  name  of  an  individual  item 


Notes:  1.  Filename  is  required.  The  other  S0FIN  operands  are  optional. 


2.  All  subcommands  are  optional. 

(Continued) 
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S0FIN  (Cont.) 


3.  The  NAMES  subconroand  may  appear  up  to  five  times  for  each  S0FIN  command. 

4.  If  a substructure  name  of  an  item  which  is  to  be  copied  to  the  S0F  does  not  exist  on 
the  S0F,  it  is  added  to  the  S0F.  MDI  pointers  for  higher  level,  combined  substructures 
and  lower  level  substructures  are  restored. 

5.  For  the  EXTERNAL  form  of  this  command  all_  the  items  on  the  file  are  read  in  and  added 
to  the  S0F.  The  P0SITI0N  subcoircnand  should  be  specified  as  REWIND  and  user  specifica- 
tions for  all  other  subcommands  are  ignored. 

6.  S0F0UT  is  the  companion  substructure  command. 

7.  When  an  internal -formated  file  is  located  on  tape  and  extends  over  multiple  reels, 
care  should  be  taken  when  using  the  S0FIN  command.  The  conmands  should  be  ordered 
so  that  all  the  desired  data  is  retrieved  on  a single  pass  through  the  tape.  The 
following  suggestions  are  helpful: 

a.  Order  the  S0FIN  command  to  obtain  data  in  the  order  they  exist  on  the  tape.  If 
this  order  is  not  known,  the  CHECK  command  will  list  the  contents  of  the  tape. 

b.  The  first  S0FIN  command  should  specify  P0SITI0N=REWIND  and  all  subsequent  commands 
should  use  P0SITI0N=N0REWIND. 

c.  The  individual  items  should  be  requested  by  name.  The  ALL,  MATRICES,  TABLES  or 
PHASE3  specification  should  not  be  used  for  the  ITEMS  subconmand  unless  a11_  the 
appropriate  items  are  on  the  tape.  If  some  are  not  present,  the  tape  will  be 
searched  to  the  end  of  the  last  reel  and  subsequent  commands  will  not  be  execut- 
able because  they  will  attempt  to  rewind  back  to  the  first  tape. 

8.  On  IBM  computers  and  for  the  EXTERNAL  form  of  this  command,  the  following  DD  card 
should  be  used: 

//NS.FTxxFOOl  DD  DSN=username,UNIT=2400-l ,DISP=( .KEEP) , 

//  LA6EL= ( ,NL) ,DCB= ( RECFM=FB ,LRECL=1 32 ,BLKSIZE=3960 , 

//  TRTCH=T,DEN=2) 

9.  Only  one  item  may  appear  as  an  ITEMS  subcommand  per  NAMES  subcommand.  Selective  items 
may  be  referenced  by  repeating  the  NAMES  subcommand. 
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Substructure  Coimand  S0F0UT 


Purpose:  To  copy  substructure  items  from  the  S0F  to  an  external  file. 


Request  Format: 

sf,Fw  (i  a ti 

Subcommands : 

( REWIND  ) 

P0SITI0N  = { N0REWIND  > 

t EOF  ; 

namfs  a / substructure  name  ) 

NAMES  \ WH0LES0F  } 

( ALL 
i MATRICES  f 

ITEMS  = / PHASE3  > 

j TABLES  4 

V item  name  ) 


Definitions: 

EXTERNAL  - File  will  be  written  so  that  it  may  be  read  on  a different  computer  type. 

INTERNAL  - File  will  be  written  with  GIN0. 

Filename  - Name  of  the  external  file  If  the  file  is  in  INTERNAL  format,  filename  must  specify 

ranTDflMNP  J+'h,INP-‘  fll!L1s  1n  EXTERNAL  format,  filename  must  specify  a 

F0RTRAN  umt  by  using  the  form  F0RT1 , F0RT2,. . . ,F0RT32. 

DISK  - File  is  located  on  a direct  access  device. 

TAPE  - File  is  located  on  a tape. 

P0SITI0N  - Specifies  initial  file  position.  (See  Note  6) 

REWIND:  file  is  rewound 

N0REWIND:  output  begins  at  the  current  position 

E0F:  file  is  positioned  to  the  point  immediately  preceding  the  end-of-file  mark. 


NAMES 


ITEMS 


afrt  nnfnfL^  MMcc  k f°5  whlch  data  Wl11  be  written.  If  NAMES-WH0LES0F  is  coded 
and  no  other  NAMES  subcommands  appear  for  the  current  S0F0UT  command  all  substrurtm-e. 
items  found  on  the  S0F  are  copied  to  the  external  file.  ructure 

" are  tc!  be  C0Pied  to  the  external  file  for  each  substruc- 

ture specified  by  the  NAMES  subcommands. 

ALL:  all  items 

MATRICES:  all  matrix  items 

PHASE3:  the  UVEC,  QVEC,  and  S0LN  items 

TABLES:  all  table  items 

item  names:  name  of  an  individual  item 


Notes:  1.  Filename  is  required.  The  other  S0F0UT  operands  are  optional. 

(Continued) 
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, ...  . J S0F0UT  (Cent.) 

All  subcommands  are  optional, 

3.  The  NAMES  subcommand  may  appear  up  to  five  times  for  each  S0F0UT  ccumand. 

4'  tTSS  If?  SIS  MOTS  of  *ie  b»s)' 

5'  Si  meTSfeSSlifl!5  has  the  effect  of  positioning 

6.  P0SITI0N=REWIND  should  be  coded  for  the  first  write  to  a new  file. 

7.  S0FIN  is  the  companion  substructure  command. 

8'  Soli"  rar  “d  f0r  the  ™,L  f°""  °f  “s  “™a"d'  “e  ”0  cart 

//NS . FTxxFOOl  DD  DSN=username,UNIT=2400-l  ,DISP=(,KEEP) , 

//  LABEL=(,NL)sDCB=(RECFM=FB,LRECL=132,BLKSIZE=3960, 

//  TRTCH=T»DEN=2) 

s-  Ms  ysyw  SKjgTsaa.""  !ub~d-  «- 


? • . 

V 

n SUBSTRUCTURE  CONTROL  DECK 


s. 


it- 


I 

\ 


i 


4 


i 


?! 
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Substructure  Command  S0FPRINT  - Requests  S0F  File  Verification 


-rpose:  To  print  selected  contents  of  the  S0F  file  for  data  checking  purposes. 


Request  Format: 

SfJFPRINT(opt)  name,  item!,  item2,  etc. 


Subcommands : None 


Definitions: 


- Integer,  control  option,  default  = o. 

opt  = 1:  prints  data  items  only 
opt  = 0:  prints  table  of  contents 
opt  = -1:  prints  both 


name 

item!,  item2 


- Name  of  substructure  for  which  data  is  to  be  printed. 

- S0F  item  name,  used  only  when  opt  f 0,  limit  = 5 (see  Table  2,  Section  1.10.2) 


Notes.:  1.  If  only  the  table  of  contents  is  desired  (opt  = 0)  this  command  may  be  coded: 
S0FPRINT  T0C 

On  the  page  heading  for  the  table  of  contents,  the  labels  are  defined  as  follows: 

SS  - Secondary  substructure  number  (successor) 
fr1  - Primary  substructure  number  (predecessor 
ll  - Lower  level  substructure  number 
cs  - Combined  substructure  number 
-run,-  “ higher  level  substructure  number 
TYPE  - Substructure  type 

B - basic  substructure 
C - combined  substructure 
R - Guyan  reduced  substructure 
M - real  modal  reduced  substructure 
CM  - complex  modal  reduced  substructure 


Any  of  the  above  types  will  have  a prefix  "I"  if  it 
substructure  resulting  from  an  EQUIV  operation. 


is  an  image 
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Substructure  Command  S0LVE  - Substructure  Solution 

. TiJ1s  command  initiates  the  substructure  solution  phase.  The  tables  and  matrices  w 

igs'sisssr 

Request  Format; 

S0LVE  name 


Subcommands;  None  (Case  Control  and  bulk  data  decks  control  the  operations.) 

Definition: 

name  - Name  of  pseudostructure  to  be  analyzed  with  NASTRAN. 

The  allowable  NASTRAN  Rigid  Formats  are  1,  2,  3,  8,  and  9. 

2'  mat^LreqUeStl*n?-iau?0LVE’  Jhe  user  should  check  to  be  sure  that  all  necessary 

r care  ayailable  on  the  S0F  file.  For  instance,  loads  and  stiffSess  ma trices 

tiSsSfS;,lJns?s^g.ana',S,S-  M’5!  81,1  st,ffness  "atrices  a™  »■“»>•»  ^ 

3‘  to  S!™13"*  bas  been  Vsed>  an  additional  0PTI0NS  command  may  be  necessary 

to  ensure  that  the  matrices  required  are  available  for  the  S0LVE  operation.  y 

4'  bJlk'SatrSafdtsAD^^fnS.^f  2h-gi?al  PhaseJ  load  vectors  ma^  be  defined  ^ ^e 

ujk  oata  card  L0ADC.  Loads  of  this  type  may  be  used  in  Riqid  Format  9 fDirer-t 
Transient  Analysis)  in  lieu  of  DAREA  dynamic  load  data.  1 

S'  tttVsg*  be  by  REC0VER  na’e  *°  assare  «" 

6.  The  S0LVE  command  may  only  be  used  in  Phase  2 executions. 
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Substructure  Command  SUBSTRUCTURE  - Initiates  the  Substructure  Control  Data  Deck 


Purpose:  This  command  initiates  the  processing  for  automated  substructuring  and  defines  the  phase 
of  the  analysis.  It  must  be  the  first  card  in  the  Substructure  Control  Deck. 


Request  Format: 

( PHASE!  ) 

SUBSTRUCTURE  { PHASE2  } 

[ PHASE3 ) 

Subcommands: 

NAME  = name  {required  and  valid  only  in  PHASE1) 
SAVEPL0T  = n (used  only  in  PHASE!) 


Definitions: 


name 


- The  name  assigned  to  the  basic  substructure  which  is  being  created  in  PHASE!. 


- The  plot  set  identification  used  to  define  the  set  of  elements  and  grid  points  to 
be  saved  in  PHASE1  for  subsequent  plotting  in  PHASE2.  Only  one  set  may  be  defined 
for  any  basic  substructure. 


Notes:  1.  The  mode  command  RUN=STEP  is  assumed  initially  if  the  explicit  command  is  not  given 

immediately  following  the  SUBSTRUCTURE  command. 

2.  No  further  substructure  commands  are  required  for  PHASE!. 

3.  Additional  substructure  commands  are  required  for  PHASE2. 

4.  For  PHASES  operations,  REC0VER  and  BREC0VER  are  equivalent  commands  and  one  of  them 
must  be  present. 

5.  Imbedded  blanks  within  the  individual  elements  of  this  card  are  not  allowed.  An 
unrecognizable  command  causes  the  program  to  automatically  assume  a PHASE2  solution. 
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3.  RIGID  FORMATS 


3.1  GENERAL  DESCRIPTION  OF  RIGID  FORMATS 

The  most  general  way  of  using  NASTRAN  is  with  a user  written  Direct  Matrix  Abstraction 
Program  (DMAP) . This  procedure  permits  the  user  to  execute  a series  of  matrix  operations  of  his 
choice  along  with  any  utility  modules  or  executive  operations  that  he  may  need.  The  user  may  even 
choose  to  write  a module  of  his  own.  The  rules  governing  all  of  these  operations  are  described  in 

Section  5. 

In  order  to  relieve  the  user  of  the  necessity  of  constructing  a DMAP  sequence  for  each  of  his 
problems,  a number  of  such  sequences  have  been  included  in  NASTRAN  as  rigid  formats.  A rigid 
format  consists  of  two  parts.  The  first  part  is  a DMAP  sequence  that  is  stored  in  NASTRAN  and 
available  to  the  user  by  specifying  the  number  of  the  rigid  format  on  the  S0L  card  in  the  Executive 
Control  Deck.  The  second  part  of  a rigid  format  is  a set  of  restart  tables  that  automatically 
modify  the  series  of  DMAP  operations  to  account  for  any  changes  that  are  made  in  any  part  of  the 
Data  Deck  when  making  a restart,  after  having  previously  run  all,  or  a part,  of  the  problem. 
Without  such  tables,  the  user  would  have  to  carefully  modify  his  DMAP  sequence  to  account  for  the 
conditions  surrounding  each  restart.  The  chances  for  error  in  making  these  modifications  for 
restart  are  very  great.  The  restart  tables  not  only  relieve  the  user  of  the  burden  of  modifying 
his  DMAP  sequence,  but  also  assure  him  of  a correct  and  efficient  program  execution. 

In  addition  to  the  DMAP  sequence  provided  with  each  rigid  format,  a number  of  options  are 
available,  which  are  subsets  of  each  complete  DMAP  sequence.  Subsets  are  selected  by  specifying 
the  subset  numbers  (zero  for  the  complete  DMAP  sequence)  along  with  the  rigid  format  number  on  the 
S0L  card  in  the  Executive  Control  Deck.  See  the  description  of  the  S0L  card  in  Section  2.2.1  for 
the  list  of  available  subsets. 

If  the  user  wishes  to  modify  the  DMAP  sequence  of  a rigid  format  in  some  manner  not  provided 
for  in  the  available  subsets,  he  can  use  the  ALTER  feature  described  in  Section  2.  Typical  uses 
are  to  schedule  an  EXIT  prior  to  completion,  in  order  to  check  intermediate  output,  schedule  the 
printing  of  a table  or  a matrix  for  diagnostic  purposes,  and  to  delete  or  add  a functional  module 
to  the  DMAP  sequence.  (The  manner  in  which  DMAP  ALTERS  are  handled  in  restarts  is  discussed  in 
Section  3.1.5.)  The  user  should  be  familiar  with  the  rules  for  DMAP  programming,  as  described  in 

Section  5,  prior  to  making  ALTERS  to  a rigid  format. 

The  following  rigid  formats  for  structural  analysis  are  currently  included  in  NASTRAN; 

1.  Static  Analysis 
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2.  Static  Analysis  with  Inertia  Relief 

3.  Normal  Mode  Analysis 

4.  Static  Analysis  with  Differential  Stiffness 

5.  Buckl ing  Analysis 

6.  Piecewise  Linear  Static  Analysis 

7.  Direct  Complex  Eigenvalue  Analysis 

8.  Direct  Frequency  and  Random  Response 

9.  Direct  Transient  Response 

10.  Modal  Complex  Eigenvalue  Analysis 

11.  Modal  Frequency  and  Random  Response 

12.  Modal  Transient  Response 

13.  Normal  Modes  Analysis  with  Differential  Stiffness 

14.  Static  Analysis  with  Cyclic  Symmetry 

15.  Normal  Modes  Analysis  with  Cyclic  Symmetry 

following  rigid  formats  for  heat  transfer  analysis  are  included  in  NASTRAN: 
1*  Linear  Static  Heat  Transfer  Analysis 
3.  Nonlinear  Static  Heat  Transfer  Analysis 

9.  Transient  Heat  Transfer  Analysis 

The  following  rigid  formats  for  aeroelastic  analysis  are  included  in  NASTRAN: 

10.  Modal  Flutter  Analysis 

11.  Modal  Aeroelastic  Response 


3.1.1  Input  File  Processor 

The  Input  File  Processor  operates  in  the  Preface  prior  to  the  execution  of  the  OMAP 
operations  in  the  rigid  foot.  » cowplete  description  ot  ^ oper,t(ons  ^ Prefa£e  js  ^ 

in  the  Progranmer's  Manual.  The  interest  here  is  to  indicate  the  source  data  blocks  that 
are  created  in  the  Preface  and  heace  appear  only  as  inputs  in  the  OMAP  se, nonces  of  the  rigid 
fonnats.  None  of  the  data  blocks  created  by  the  Input  File  Processor  are  checkpointed,  as  the,  are 
always  regenerated  on  restart.  The  Input  Pile  Processor  is  divided  into  „ve  parts.  The  first 
part  (IFP1)  processes  the  Case  Control  Deck,  the  second  part  (IFF)  processes  the  Bulk  Data  Deck, 
the  third  part  (IFP3)  perfoms  additional  processing  of  the  bulk  data  cards  associated  with  the 
conical  shell  elcent,  and  the  fourth  part  (IFP4)  perforas  additional  processing  of  the  bulk  data 
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cards  associated  with  the  fluid  element.  The  fifth  section  (IFP5)  processes  data  related  to 
acoustic  cavity  analysis. 

IFP1  processes  the  Case  Control  Deck  and  creates  the  Case  Control  Data  Block  (CASECC),  the 
Plot  Control  Data  Block  (PCDB),  and  the  XY-Plot  Control  Data  Block  (XYCDB).  IFP1  also  examines  all 
of  the  cards,  except  those  associated  with  plotting,  for  errors  in  format  or  use.  If  errors  are 
detected,  they  are  classed  as  either  fatal  or  warning,  and  suitable  error  messages  are  provided. 
Reference  to  Section  2.3  will  assist  the  user  in  correcting  errors  in  the  Case  Control  Deck.  If 
the  error  is  fatal,  the  Executive  System  will  not  allow  the  execution  to  continue  beyond  the 
completion  of  the  Preface. 

The  Bulk  Data  Deck  is  sorted  in  the  Preface,  if  necessary,  before  the  execution  of  the  second 
part  of  the  Input  File  Processor.  IFP  checks  all  of  the  bulk  data  cards  for  errors  according  to 
the  rules  given  for  each  card  in  Section  2.4.  If  errors  are  detected,  suitable  messages  are 
provided  to  the  user.  If  the  error  is  classed  as  fatal,  the  Executive  System  will  not  allow  the 
execution  to  continue  beyond  the  completion  of  the  Preface.  IFP  creates  the  data  blocks  that  are 
input  to  the  various  part  of  the  Geometry  Processor  (GE0M1,  GE0M2,  GE0M3  and  GE0M4),  the  Element 
Properties  Table  (EPT),  the  Material  Properties  Table  (MPT),  the  Element  Deformation  Table  (EOT), 
and  the  Direct  Input  Table  (DIT). 

The  third  part  of  the  Input  File  Processor  (IFP3)  converts  the  information  on  the  special 
conical  shell  cards  (CC0NEAX,  CTRAPAX,  CTRIAAX,  F0RCEAX,  M0MAX,  MPCAX,  0MITAX,  PC0NEAX,  P0INTAX, 
PRESAX,  PTRAPAX , PTRIAAX,  RINGAX,  SECTAX,  SPCAX,  SUPAX,  and  TEMPAX)  to  reflect  the  number  of 
harmonics  specified  by  the  user  on  the  AXIC  card.  This  converted  information  is  added  to  any 
existing  information  on  data  blocks  GE0M1,  GE0M2,  GE0M3  and  GE0M4. 

The  fourth  part  of  the  input  file  processor  (IFP4)  converts  the  information  on  the  fluid- 
related  cards  (AXIF,  BDYLIST,  CFLUID2,  CFLUID3,  CFLUID4,  DMIAX,  FLSYM,  FREEPT,  FSLIST,  GRIDB, 
PRESPT , and  RINGFL)  to  reflect  the  desired  harmonics,  boundaries,  and  matrix  input.  This  converted 
information  is  added  to  GE0M1,  GE0M2,  GE0M4  and  MATP00L. 

The  fifth  part  of  the  input  file  processor  (IFP5)  converts  the  information  on  the  acoustic 
cavity  related  cards  (AXSL0T,  CAXIF2,  CAXIF3,  CAXIF4,  CSL0T3,  CSL0T4,  GRIDF,  GRIDS,  and  SLBDY)  to 
equivalent  structural  scalar  points,  elements,  scalar  springs  and  plotting  elements.  This 
converted  information  is  added  to  the  GE0M1  and  GE0M2  data  blocks. 
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3-1>2  functional  Modules  and  Supporting  DMAP  Operations 

The  DMAP  listings  of  the  rigid  for«ats  currently  Included  in  NASTRAN  are  presented  in  the 
following  sections.  Following  each  listing  is  a subsection  giving  a brief  description  of  all 
important  DMAP  operations  in  the  rigid  format.  The  DMAP  statement  numbers  of  the  modules  described 
therein  are  circled  in  the  rigid  format  listings  for  ease  of  reference.  Descriptions  of  all  major 
functional  modules  are  given  in  the  Programner's  Module.  Additional  Information  is  also  given  in 
the  Theoretical  Manual.  Descriptions  of  all  other  NASTRAN  modules  are  given  in  Section  5. 

The  executive  modules  in  the  following  list  appear  repeatedly  in  the  rigid  formats.  Since 
the  purpose  of  these  operations  in  a rigid  format  is  obvious,  the,  are  omitted  from  the 

descriptions  of  the  DMAP  operations  in  the  following  sections.  More  complete  descriptions  of  the 
executive  modules  are  given  in  Section  5. 


1.  BEGIN  indicates  the  beginning  of  the  DMAP  sequence  constituting  the  rigid  format. 

2.  FILE  makes  declarations  relative  to  a particular  file. 

“ Ub™PE  StatSS  ttat  mC  bB  ass,9”d  ‘°  * Physical  tape  if  on,  is 
?ftheArP™  fo*™t.  tbat  f"e  °EF  m>  “ CX,S"‘ted  “ ^ internal  loop 

™ subse queift  Vxec^t  *ons  Iff  *an  ^ after 

KIT.'SKInfiSS,  l:sttc«rr*  °f  inStr“Cti”S-  Labe,s  »"> 

f®|  specifies  the  names  of  files  that  are  conditionally  dropped  based  on  the  parameter 
'S.tiln'S.^Sf  Seq“”Ce  C0nst,t“t1"»  the  rt«M  format  and  causes  a 


4. 

5. 

6. 


3*1*3  Checkpoint/Restart  Procedures 

The  checkpoint/restart  feature  available  in  NASTRAN  is  a very  sophisticated  and  useful 
capability.  The  purpose  of  this  feature  is  to  enable  a user  to  checkpoint  a NASTRAN  run  and  then 

1 ^yseltlK  “SESS'  “SEI  “nd  “SKC  dat>  b,»'ks  Appearing  as 
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restart  it  (with  or  without  changes  in  data)  by  executing  only  those  modules  that  need  to  be 
executed  for  the  restart. 

There  are  several  situations  in  which  the  use  of  the  checkpoint/restart  feature  may  be 
desirable.  Some  of  these  are  listed  below: 


scheduled  exits* in  one ^rrolre  t3Sk  10  tW°  °r  more  stages  specifying 

1 Sa,SrfaS(:!“=,s«r»ssj.ii 

3.  The  user  may  wish  to  rerun  his  problem  by  making  limited  changes  in  his  data. 

feature?l,fi(Thednianner  ^h^SsIrf hSSlffVn  restarts9^  t*™*1  ^ .means  of  tfle  ALTER 
exit  is  scheduled  by  inseffiS  the  ^1  fowin^ "ca^s  ?„  3*1-6)*  A" 


ALTER 
EXIT 
ENDALTER 


K1  $ 
K2  $ 
$ 


where 

and 


K1  = DMAP  statement  number  after  which  exit  will  take  place 


If  the  user  chooses  to  restart  the  proble.  without  rnking  an,  changes,  the  Executive  System  will 
execute  an  unmodified  restart  following  the  last  completed  checkpoint. 

Unscheduled  exits  are  usually  caused  by  errors  on  input  cards  or  errors  in  the  structural 
model  resulting  from  missing  or  inconsistent  input  data.  When  such  errors  are  detected,  an 
unscheduled  exit  is  performed  accompanied  with  the  output  of  the  applicable  user  error  messages. 
Following  the  correction  of  the  input  data  errors,  a modified  restart  can  be  performed. 

Unscheduled  exits  may  also  occur  because  of  machine  failure  or  insufficient  time  allowance. 
In  these  cases,  an  unmodified  restart  is  usually  made  following  the  last  completed  checkpoint.  In 
some  cases,  where  a portion  of  the  problem  has  been  completed,  including  the  output  for  the 
completed  portion,  a modified  restart  must  be  made  following  an  unscheduled  exit  due  to 
insufficient  time  allowance.  These  situations  are  discussed  under  Case  Control  Deck  requirements 
in  the  sections  dealing  with  the  individual  rigid  formats. 

The  initial  execution  of  any  problem  must  be  made  with  a complete  NASTRAN  Data  Deck, 
including  all  of  the  bulk  data.  However,  all  or  part  of  the  bulk  data  may  be  assembled  from 
alternate  input  sources,  such  as  the  User's  Master  File  or  a module  written  by  the  user  to  generate 
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input.  The  User's  Master  File  is  described  in  Section  2.5  and  user  generated  input  is  discussed  in 
Section  2.6. 

For  restarts,  the  Bulk  Data  Deck  consists  only  of  delete  cards  (see  Section  2.*0  and  new 
cards  which  the  user  wishes  to  add.  The  previous  Bulk  Data  Deck  is  read  from  the  Old  Problem  Tape. 
All  other  parts  of  the  NASTRAN  Data  Deck,  including  the  Executive  Control  Deck,  the  Case  Control 
Deck,  the  BEGIN  BULK  card  and  the  ENDDATA  card  must  be  resubmitted  even  though  no  changes  are  made 
in  the  control  decks  and  no  new  bulk  data  is  added.  In  addition,  the  RESTART  cards  (or  dictionary) 
punched  during  the  previous  execution  must  be  included  in  the  Executive  Control  Deck.  When 
changing  rigid  formats,  the  solution  number  (S0L)  must  be  changed  to  the  number  of  the  new  rigid 
format. 

A New  Problem  Tape  (NPTP)  is  constructed  only  when  checkpointing  is  requested  (CHKPNT  YES)  in 
the  Executive  Control  Deck.  The  NPTP  should  be  assigned  to  a physical  tape  or  other  storage  device 
that  can  be  dismounted  and  saved  at  the  conclusion  of  the  execution.  At  the  completion  of  an 
initial  execution,  the  NPTP  contains  the  input  deck,  with  the  bulk  data  in  sorted  form,  and  all  of 
the  files  that  were  checkpointed  during  the  execution. 

For  restarts,  the  Old  Problem  Tape  (0PTP)  is  defined  as  the  Problem  Tape  that  was  written 
during  the  previous  execution.  The  NPTP  is  defined  as  the  Problem  Tape  written  during  the  current 
execution,  beginning  with  the  restart.  At  the  completion  of  an  unmodified  restart,  the  NPTP 
contains  the  input  deck,  with  the  bulk  data  in  sorted  form,  all  files  from  the  0PTP  that  are 
necessary  to  complete  the  solution,  and  all  of  the  files  checkpointed  during  the  current  execution. 
At  the  completion  of  a modified  restart,  the  NPTP  is  similar,  except  that  the  input  deck  is 
modified  according  to  the  information  submitted  for  the  restart. 

3.1.4  Types  of  Restarts 

The  type  of  a restart  is  determined  automatically  by  the  program  by  comparing  the  input  data 
of  the  restart  run  with  that  of  the  checkpoint  run.  The  user  need  not  be  concerned  about  the 
manner  in  which  this  is  done,  but  may  be  interested  in  knowing  the  resulting  type. 

The  types  of  restarts  presently  recognized  in  NASTRAN  are  summarized  in  the  following  table. 
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Types  of  Restarts  in  imstpam 


Restart  data 
compared  to 
checkpoint 
data 

Resulting  type 
of  restart 

Applicable  environmpnt 

Rigid  format 

DMAP 

No  effective 
changes 

Unmodified 

restart 

Yes 

Yes 

Effective 
changes  only 
to  the  Case 
Control  Deck 
and/or  the 
Bulk  Data 
Deck 

Modified 

restart 

Yes 

Yes 

Change  in 
rigid  format 

L 

Modified  restart 
with  rigid 
format  switch 

Yes 

No 

MHier  ,erS,'°"S  0f  "s™"'  »"  **»«“»'  Of  restart,  called  the  pseudo  modified 
restart,  was  recognised  for  cases  involving  changes  only  output  reguests.  This  is  no  longer 
done  since  it  is  now  handled  as  a special  case  of  the  modified  restart. 

The  manner  in  which  a restart  is  handled  b,  the  program  depends  on  its  type  and  on  its 
environment  (rigid  format  or  DMAP  environment).  This  is  discussed  the  following  sections. 

An  important  term  that  is  frequently  encountered  in  the  following  discussion  is  the  reentry 
point  for  a restart.  This  is  defined  as  the  last  reentry  point  specified  in  the  restart 
dictionary.  It  is  an  integer  equal  to  the  instruction  number  of  the  DMAP  instruction  in  the 
checkpoint  run  at  which  an  unmodified  restart  will  resume  execution.  (See  Section  2.2.) 


3. 1.4. I Unmodified  Restart 

An  unmodified  restart  involves  no  effective  changes  to  the  data.  The  execution  this  t, 

of  restart  resumes  at  the  reentry  point.  Unmodified  restarts  in  both  rigid  format  and  DilAP 
environments  are  handled  in  an  identical  manner. 

It  is  useful  to  distinguish  between  two  types  of  unmodified  restarts.  These  are  describe 

below. 

- Unmodified  restart  in  which  the  reentry  point  is  not  within  a DMAP  loop 
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This  is  the  simplest  type  of  restart  possible.  In  this  case,  the  execution  flags  for  all  DMAP 
instructions  prior  to  the  reentry  point  are  turned  off  and  the  execution  flags  for  all  DMAP 
instructions  from  the  reentry  point  onwards  are  turned  on.  All  input  files  or  data  blocks  required 
for  the  restart  already  exist  on  the  0PTP  and  will  be  retrieved. 

- Unmodified  restart  in  which  the  reentry  point  is  within  a DMAP  loop. 

In  this  case,  initially,  the  execution  flags  for  all  DMAP  instructions  prior  to  the  reentry  point 
are  turned  off  and  the  execution  flags  for  all  DMAP  instructions  from  the  reentry  point  onwards  are 
turned  on.  This  is  so  indicated  in  the  DMAP  source  listing.  However,  subsequently,  the  DMAP 
instructions  prior  to  the  reentry  point  and  within  the  DMAP  loop  are  recognized  and  their  execution 
flags  are  turned  on.  The  user  is  informed  about  this  in  the  output.  Mote,  however,  that  the 
execution  does  resume  at  the  reentry  point,  even  though  DMAP  instructions  prior  to  this  point  are 
turned  on.  DMAP  instructions  within  the  DMAP  loop  and  prior  to  the  reentry  point  are  executed  only 
if  additional  passes  in  the  loop  need  to  be  executed.  If  the  restart  is  within  the  last  pass  of 
the  DMAP  loop,  obviously  DMAP  instructions  within  the  loop  and  prior  to  the  reentry  point  are  not 
executed  even  though  their  execution  flags  are  on. 

All  input  files  or  data  blocks  required  by  the  restart  already  exist  on  the  0PTP  and  will  be 
retrieved. 

3. 1.4.2  Modified  Restart 

This  type  of  restart  involves  one  or  more  effective  changes  to  the  data  in  the  Case  Control 
Deck  and/or  in  the  Bulk  Data  Deck. 

The  heart  of  the  restart  logic  for  modified  restarts  in  the  rigid  format  environment  is  the 
Module  Execution  Decision  Table  (MEDT)  associated  with  each  rigid  format.  The  MEDT  for  each  rigid 
format  actually  comprises  three  distinct  tables.  These  are  the  Card  Name  Restart  Table,  the  Rigid 
Format  Change  Restart  Table  and  the  File  Name  Restart  Table  associated  with  that  rigid  format. 
(See  Sections  1.10  and  7 of  the  Programmer's  Manual.) 

In  the  case  of  modified  restarts  in  the  rigid  format  environment,  all  DMAP  instructions  from 
the  reentry  points  onwards  have  their  execution  flags  turned  on.  In  addition,  this  type  of  restart 
generally  requires  that  certain  DMAP  instructions  prior  to  the  reentry  point  also  be  turned  on, 
depending  on  the  specific  data  changes  involved.  The  DMAP  Instructions  that  need  to  be  so  turned 
on  are  determined  from  the  Card  Name  Restart  Table.  The  DMAP  source  listing  provided  in  the  output 
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indicates  all  the  DMAP  instructions  whose  execution  flags  are  initially  turned  on  by  the  above 
procedure. 

Once  the  DMAP  instructions  are  initially  turned  on  as  described  above,  the  program  checks  to 
see  if  all  of  the  required  input  data  blocks  are  either  being  generated  by  prior  modules  or  are 
available  on  the  0PTP  for  retrieval.  If  so,  no  additional  DMAP  instructions  need  to  be  turned  on. 
If,  however,  there  are  any  input  data  blocks  that  are  neither  being  generated  by  prior  modules  nor 
are  available  on  the  0PTP,  the  program  needs  to  turn  on  additional  DMAP  instructions  in  order  to 
generate  the  required  data  blocks.  The  DMAP  instructions  that  need  to  be  so  turned  on  are 
determined  from  the  File  Name  Restart  Table. 

After  the  additional  DMAP  instructions  are  turned  on  as  described  in  the  above  paragraph,  the 
process  is  repeated  until  it  is  ensured  that  all  of  the  required  input  data  blocks  are  either  being 
generated  by  prior  modules  or  can  be  retrieved  from  0PTP. 

All  the  DMAP  instructions  that  are  turned  on  as  per  the  above  logic  (by  the  use  of  the  File 

Name  Restart  Table)  are  identified  and  listed  in  the  restart  output  just  after  the  DMAP  source 
listing. 

Those  input  files  or  data  blocks  that  are  needed  for  the  restart  and  that  are  available  on 
the  0PTP  are  retrieved. 

It  should  be  noted  that  the  execution  in  a modified  restart  will  start  at  the  first  module  in 
the  DMAP  sequence  whose  execution  flag  is  turned  on.  Generally,  this  is  before  the  reentry  point. 

In  the  case  of  modified  restarts  in  the  DMAP  environment,  the  effect  of  changes  in  the  Case 
Control  Deck  and/or  in  the  Bulk  Data  Deck  on  particular  modules  cannot  be  determined  since  the  DMAP 
itself  is,  by  definition,  not  predefined.  (An  MEDT  is  meaningless  for  a DMAP.)  Hence,  it  is 
assumed  that  the  changes  will  affect  the  entire  DMAP  which,  therefore,  needs  to  be  ra-executed. 
This  is  accomplished  in  the  program  by  re-setting  the  reentry  point  to  zero  and  treating  this  case 
as  an  unmodified  restart.  This  causes  the  entire  DMAP  to  be  re-executed.  Because  of  this,  the 

need  for  a modified  restart  in  the  DMAP  environment  is  questionable  except  to  reuse  a large  Bulk 
Data  Deck  from  the  0PTP. 

3. 1.4. 3 Modified  Restart  with  Rigid  Format  Switch 

This  type  of  restart  involves  a Switch  from  one  rigid  format  to  another.  It  may  or  may  not 
involve  effective  changes  to  the  data  in  the  Case  Control  Deck  and/or  in  the  Bulk  Data  Deck. 
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The  most  important  point  to  recognize  in  this  type  of  restart  is  that  the  reentry  point  is 
quite  meaningless  since  it  was  determined  in  relation  to  another  rigid  format.  This  is  handled  in 
the  program  by  resetting  the  reentry  point  to  an  extremely  high  value  which,  for  all  practical 
purposes,  can  be  considered  to  be  infinite.  As  a result,  all  DMAP  instructions  in  the  restart  are 
considered  to  be  before  the  reentry  point  and  no  DMAP  instructions  are  considered  to  exist  after 
the  reentry  point. 

Once  this  important  change  is  made,  this  type  of  restart  is  handled  in  the  program  in  the 
same  manner  as  a modified  restart,  with  one  important  modification:  the  DMAP  instructions  that  are 
initially  turned  on  are  determined  not  only  from  the  Card  Name  Researt  Table,  but  also  from  the 
Rigid  Format  Change  Restart  Table. 

3.1.5  Use  of  DMAP  ALTERs  in  Restarts 

Because  different  types  of  restarts  are  handled  differently  by  the  program,  the  user  should 
be  careful  in  the  use  of  DMAP  ALTERs  in  restarts. 

In  the  case  of  an  unmodified  restart  in  which  the  reentry  point  is  not  within  a DMAP  loop, 
the  only  DMAP  instructions  that  are  flagged  for  execution  are  those  that  are  beyond  (and  include) 
the  reentry  point.  Hence,  a DMAP  ALTER  will  be  flagged  for  execution  only  if  it  is  beyond  the 
reentry  point  and  will  be  ignored  if  it  is  before  the  reentry  point.* 

In  the  case  of  an  unmodified  restart  in  which  the  reentry  point  is  within  a DMAP  loop,  the 
only  DMAP  instructions  flagged  for  execution  are  those  that  are  beyond  (and  include)  the  reentry 
point  and  those  that  are  before  the  reentry  point  but  within  the  DMAP  loop.  Hence,  a DMAP  ALTER 
will  be  flagged  for  execution  only  if  it  is  beyond  the  reentry  point  or  before  it  but  within  the 
DMAP  loop.  Otherwise,  it  will  be  ignored.* 

In  the  case  of  a modified  restart  and  a modified  restart  with  rigid  format  switch,  a DMAP 
ALTER  will  be  flagged  for  execution  regardless  of  its  position  in  the  DMAP  with  respect  to  the 
reentry  point. 

3.1.6  Rigid  Format  Output 

Although  most  of  the  rigid  format  output  is  optional,  some  of  the  printer  output  is 

* The  user  can  ensure  that  a DMAP  ALTER  in  an  unmodified  restart  is  flagged  for  execution  by 
suitably  deleting  the  latter  part  of  the  restart  dictionary  so  that  the  reentry  point  is  before 
the  DMAP  ALTER.  This,  of  course,  will  cause  more  modules  to  be  executed  in  the  restart. 
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automatic.  The  printer  output  is  designed  for  132  characters  per  line,  with  the  lines  per  page 
controlled  by  the  NUNES  keyword  on  the  NASTRAN  card  {see  Section  2.1}  and  the  LINE  card  in  the 
Case  Control  Deck  (see  Section  2.3}.  The  NLINES  and  LINE  default  is  set  to  fit  on  11-inch  paper. 
Optional  titles  are  printed  at  the  top  of  each  page  from  information  in  the  Case  Control  Deck. 
These  titles  may  be  defined  at  the  subcase  level.  The  pages  are  automatically  dated  and  numbered. 

The  output  from  the  data  recovery  and  plot  modules  is  all  optional,  and  its  selection  is 
controlled  by  cards  in  the  Case  Control  Deck.  The  details  of  making  selections  in  the  Case  Control 
Deck  are  described  in  Section  2.3  for  printer  and  punch  output,  and  in  Section  4 for  plotter 
output.  Since  the  outputs  from  the  data  recovery  and  plot  modules  vary  considerably  with  the  rigid 
format,  a list  of  available  output  is  included  in  the  section  on  the  Case  Control  Deck  for  each 

rigid  format.  Information  on  the  force  and  stress  output  available  for  each  element  type  is  given 
in  Section  1.3. 

The  first  part  of  the  output  for  a NASTRAN  run  is  prepared  during  the  execution  of  the 
Preface,  prior  to  the  beginning  of  the  DMAP  sequence  of  the  rigid  format.  The  following  output  is 
either  automatically  or  optionally  provided  during  the  execution  of  the  Preface: 

L SSIh^NflclDLpa3e^'/Two  /ull.Pa9?s  automatic,  unless  changed  with  the  TITLE0PT  keyword 
on  the  NASTRAN  card  (see  Section  2.1}  before  the  Executive  Control  Deck.  Keyword 

2.  Executive  Control  Deck  echo  - Automatic. 

3.  Case  Control  Deck  echo  - Automatic. 

4.  Unsorted  Bulk  Data  Deck  echo  - Optional,  selected  in  Case  Control  Deck  with  the  ECH0 

Card.  (Automatic  in  restart  runs  and  in  runs  employing  the  User's  Master  File  unless 
suppressed  in  the  Case  Control  Deck  with  the  ECH0  card)?  ’ SSS 

5’  the^CH^Card^1"0  D“k  ^ ~ Automatic»  unless  suppressed  in  the  Case  Control  Deck  with 

6.  DMAP  listing  - Selected  with  DIAG  14  (or  the  LIST  ootion  on  an  xnMflP  «... 

Executive  Control  Deck.  Provides  the'  list  of  DMP  iSructi  "ns, taKnq  those 
resulting  from  Alters,  for  the  subset  of  the  rigid  format  being  executed  (Automatic  in 

cao^i  1 i tv n(APpn<DISP  '3kl“S,nS  the  DmP  approach  (#pp  0MAp)”  »r  the  substructure 
5K«itiifcontrol'  Deck.)’  5"PprMS6d  6y  the  N0LIST  option  on  an  XOMAP  card  in 

7.  Checkpoint  Dictionary  - Automatic,  when  operating  in  the  checkpoint  mode  A Drinted  prhn 

(unless  suppressed  with  the  DIAG  9 card  in  the  Executive  & 

checkpoint !?rePared  ^ addltlons  to  the  checkpoint  dictionary  after  the  executionP  of  each 

When  making  restarts,  the  following  additional  output  is  automatically  prepared  during  the 
execution  of  the  Preface: 

1.  Asterisks  (*)  are  placed  beside  the  DMAP  statement  numbers  of  all  instructions  that  are 
agged  for  execution  in  the  restart.  (It  should  be  emphasized  that  a DMAP  instruction 
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marked  with  the  symbol  * is  only  flagged  for  execution;  whether  it  actually  gets  executed 
or  not  is  decided  by  the  logic  in  the  DMAP).  3 


Pluses  {+)  are  placed  beside  the  DMAP  statement  numbers  of  all  instructions  that  are 
only  at  0HAP  COII,Pi1ation  time.  (DMAP  instructions  BEGIN,  FILE,  LABEL,  PRECHK 
and  XDMAP  are  the  only  instructions  that  belong  to  this  category). 


3.  Message  indicating  the  bit  position  activated  by  a rigid  format  change. 

4.  Message  indicating  the  type  of  restart  (unmodified,  modified  or  modified  with  riqid 

format  switch).  3 


5.  Table  indicating,  among  other  things,  the  effective  data  changes  (if  any)  and  the 
associated  packed  bit  positions"  that  control  the  restart.  The  table  distinguishes 
between  effective  changes  made  to  the  Case  Control  Deck  and  those  made  to  the  Bulk  Data 
Deck.  The  reader  is  referred  to  the  Programmer’s  Manual  for  the  full  interpretation  of 
this  table. 


6.  List  of  files  along  with  the  DMAP  instructions  that  were  marked  for  execution  (if  any)  bv 
the  File  Name  Restart  Table. 


7. 


List  of  files  from  the  Old  Problem 
restart. 


Tape,  including  purged  files,  used  to  initiate  the 


A number  of  fatal  errors  are  detected  by  the  DMAP  statements  in  the  various  rigid  formats. 
These  messages  indicate  the  presence  of  fatal  user  errors  that  either  cannot  be  determined  by  the 
functional  modules  or  cm  be  more  effectively  detected  by  the  DMAP  statements  in  the  rigid  format. 


The  detection  of  such  an  error  causes  a transfer  to  a LABEL  instruction  near  the  end  of  the  rigid 
format.  The  text  of  the  message  is  output  and  the  execution  is  terminated.  These  messages  will 
always  appear  at  the  end  of  the  NASTRAN  output.  The  messages  applicable  to  each  rigid  format  are 
described  under  the  description  of  that  rigid  format. 

NASTRAN  diagnostic  messages  are  usually  identified  by  numbers.  These  messages  may  be  either 
program  diagnostics  or  user  diagnostics,  and  they  may  contain  information,  warnings,  or  an 
indication  of  a fatal  error.  There  are  also  a few  unnumbered,  self-explanatory  messages,  for 
example,  the  time  that  the  execution  of  each  functional  module  begins  and  ends. 


The  Grid  Point  Singularity  Table  (GPST)  is  automatically  output  following  the  execution  of 
the  Grid  Point  Singularity  Processor  (GPSP)  if  singularities  remain  in  the  stiffness  matrix  at  the 
grid  point  level.  This  table  contains  all  possible  combinations  of  single-point  constraints,  in 
the  global  coordinate  system,  that  can  be  used  to  remove  the  singularities.  Entries  in  this  table 
should  only  be  treated  as  warnings,  because  it  cannot  be  determined  at  the  grid  point  level  whether 
or  not  the  singularities  are  removed  by  other  means,  such  as  general  elements  or  multipoint 
constraints.  Further  information  on  this  matter  is  given  in  the  Theoretical  Manual. 

Several  items  of  output  are  discussed  in  other  sections.  Output  that  is  not  associated  with 
all  of  the  rigid  formats  is  discussed  in  the  sections  treating  the  individual  rigid  formats.  Some 
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output  is  under  the  control  of  PARAM  cards.  These  items  are  discussed  in  Section  2.4  (PARAM  card). 
The  DIAG  card  is  used  to  control  the  printing  of  some  output.  A list  of  the  available  output  under 
DIAG  control  is  given  in  the  description  of  the  Executive  Control  Deck  in  Section  2.2. 

Any  of  the  matrices  or  tables  that  are  prepared  by  the  functional  modules  can  be  printed  by 
using  selected  utility  modules  described  in  Section  5.5.  These  utility  modules  can  be  scheduled  at 
any  point  in  a rigid  format  by  using  the  ALTER  feature.  {See  Section  3.1.5  for  the  manner  in  which 
ALTERS  are  handled  in  restarts.)  In  general,  they  should  be  scheduled  immediately  after  the 
functional  module  that  generates  the  table  or  matrix  to  be  printed.  Note  that  functional  modules 
cannot  be  separated  from  a SAVE  instruction.  However,  the  user  is  cautioned  to  check  the  calling 
sequence  for  the  utility  module,  in  order  to  be  certain  that  all  required  inputs  have  been 
generated  prior  to  this  point. 


4 


( 

3.1-13  (09/30/83) 


3.2 


STATIC  ANALYSIS 


STATIC  ANALYSIS 


PAGE  £ 

OF  POOR  QUALITY 


» 


3.2.1 


DMAP  Sequence  for  Static  Analysis 


RIGID  FORMAT  DHAP  LISTING 
RELEASE  APR.  I9B4 

DISPLACEMENT  APPROACH,  RIGID  FORMAT  1 

LEVEL  2.0  NASTRAN  DHAP  COMPILER  - SOURCE  LISTING 

OPTIONS  IN  EFFECT  GO  ERR=2  LIST  HODECK  HOREF  HOOSCAR 


( 


f 

'i 


V 


1 

BEGIN 

2 

PRECHK 

G 

FILE 

4 

FILE 

S 

FARAM 

C3> 

GP1 

CD 

FLTTRAH 

CD 

GP2 

9 

FARAML 

10 

PURGE 

CD 

CORD 

CD 

PLTSET 

CD 

PRTMSG 

14 

PARAM 

15 

PARAM 

CD 

COND 

CD 

PLOT 

CD 

PRTMSG 

19 

LABEL 

CD 

GP3 

21 

PARAM 

CD 

TA1 

23 

PARAM 

CD 

COND 

25 

PURGE 

CD 

OPTFR1 

CD 

LABEL 

CD 

COND 

29 

PARAM 

30 

EQUIV 

DISP  01  - STATIC  ANALYSIS  - APR.  1984  3 
ALL  S 

OPTP23 S AVE/EST 1 3 SAVE  8 

QG=  APFEND/PGG3  APFEHD/UGV3  APPEND/GM3  SAVE/KEIH3  SAVE  8 
//*MPY*/CARDNO/0/O  3 

GEOM1 , GE0K2 , /GPL,  EQEX1H, GPDT, CSTM, BGFDT, S IL/S , N, LUSEHV  KOGPDT/ 
ALWAYS3 -I  8 

BGPDT,  S I L/BGFDF , S I P/LUSET/S , N , LUSEP  8 
GE0M2 , EQEX I N/ECT  3 
PCDB//*PRES*////JUMPPLOT  S 
PLTSETX,  PLTPAR,  GPSETS . ELSETS/JUKPFLOT  S 
P 1 . JUHPPLOT  S 

PCDB,  EQEXIR,  ECT/PLTSETX,  PLTPAR,  GPSETS. ELSETS/S, H,  HSIL/  S,N, 

JUMPPLOT  S 

PLTSETX//  8 

//*MPY*/PLTFLG/1/1  S 

//wMPY^/PFILE/O/0  8 

PI,  JUMPPLOT  3 

PLTPAR. GPSETS , ELSETS , C ASECC . BGPDT, EOEXIN , S I L, , ECT, , /PLOTXI/ 

NS 1L/LUSET/S , N , JUMP? LOT/S , H , PLTFLC/S , H , PF I LE  3 


PLOTXI//  8 
Pi  S 

GEOM3 , EQEX I N , GE0M2/SLT , GPTT/S , R, NOGRAV/REVER3 1 8 
//*AHD*/NOKGG/HOGRAV/V.Y,GRDPNT=-1  S 

ECT , EPT.  BGPDT, S I L . GPTT, CSTM/EST , GE I , GPECT, , /LUSET/S , R , HOS IMP/ 1/ 
S , R , HGCENL/S , N , GEfiEL  8 

//*AHD*/NOELHT/NCCERL/NOS IMP  8 

ERR0R4 , NOELMT  8 

KGGX, GPST/NOSIMP/OGPST/GEREL  8 

HPT , EPT,  ECT, D IT, EST/OPTP 1/S , H , PRI  NT/S , H . TSTART/S . H . COURT  8 


LOOFTOP  S 
LBL1.N0SIMP  8 


([ 


Top  of  Optimization  Loop 


$ 


//*ADD*/NOKGGX/l/0  8 

OPTP1 .0PTP2/HEVER/EST, EST1/HRVER  8 
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RIGID  FORMAT  DMAP  LISTING 
RELEASE  APR.  1984 

DISPLACEMENT  APPROACH,  RIGID  FORMAT  1 

LEVEL  2.0  NASTRAN  DMAP  COMPILER  - SOURCE  LISTING 


CgT)  EMG 


(32)  COND 
CH)  EMA 

34  LABEL 

35  PURGE 
(36)  COND 
C5g)  EMA 

38  LABEL 

(39)  COND 

(40)  COND 
C5J)  GPKG 
(42)  OFP 

43  LABEL 

( 4 4)  EQUIV 

(45)  COND 
(3)  SMA3 

47  LABEL 

48  PARAM 

(5$)  LABEL 

(50)  GP4 

(sT)  COND 
52  PARAM 


EST.CSTM. MPT, DIT, CE0M2 , /KELM, EDICT. MELM, MD ICT, , /£!, N, NOKGCX/  S, 

Y* CPBAS'C, Y,  CPROD/C,  7.  CPQUADI/C,  Y. 
CFTRPLT/C ’ Y CPTRBSc's ’YlCPTflIA2/  C . Y, CPTUBE/C , Y, CPQDPLT/C . Y, 


JMPKGG, NOKGGK  8 


GPECT, EDICT,  KELM/KGGX, CPST  9 
JMPKGG  S 


MGG/NOMGG  9 


JMPMGG.NOMGG  8 


GPECT,  MD  ICT,  MELM/MGG,  /-  1/C,  Y,  UTMASS-  1.08 


JMPMGG  8 
LBL1.GRDPNT  9 
ERR0R2 , HOMGG  9 

BGPDP , CSTM, EQEXIN, MGG/OGPWG/V, Y, GRDPNT/C, Y, WTMASS  8 
OGPWG, ,,,,//S,N,CARDN0  S 
LBL1  9 

KGGX, KGG/NOGENL  S 
LBL1 1 A, NOGENL  S 

GE I , KCGX/KGG/LUSET/NOGENL/NOS I MP  S 
LSL11A  S 

//•*MPY*/NSKI  P/0/0  9 
LBL11  E 


Q Top  of  Constraints  Loop  ^ 


CASECC,  GE0M4,  EQEXIN , GPDT,  BGPDT,CST!I,GFST/RG,  YS,  USET,  ASET/ 
?;USET/S , N , MPCF  1/S , N . MPCF2/S , N , S I NGLE/S , H , OMI T/S , N , REACT/S , n , 
”SKIP/S , N , REPEAT/S , N , NOSET/S , N , NOL/S , N , NOA/C , Y, ASETOUT/  S , Y, 
AUTOSPG  © 

ERR0R3 , HOL  8 

//WAND*/NOSR/S INGLE/REACT  S 


53  PURGE 

^54)  COND 
55  PARAM 
di)  COND 
<2?)  GPSP 
(53)  OFP 
59  LABEL 
C 60 ) EttUI V 
<3X>  COND 

(62)  MCE1 

(63)  MCE2 
64  LABEL 

"os)  EGUFV 


Ml  ' 1/'GO*: L°°’i P0■, “OOV.RUOV/OHIT/PS. 

LBL4 , GENEL  9 

//*EQ*/GPSPFLC/AUTOSFC/0  9 
LBL4 , GPSPFLG  8 

GPL,  CPST, USET, 8 1 L/GGFST/S , N , HOGPST  8 
OGPST, , , , , //S, N.CARDNO  S 
LBL4  8 

KGG,  KNN/MPCF1  S 
LBL2.MPCF2  8 
USET, RG/GM  8 
USET.GM.KGG, ,,/KNN,,,  S 
LBL2  3 

XNN , KFF/S I nGLE  8 
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RIGID  FORMAT  DMAP  LISTING 
RELEASE  APR.  1984 

DISPLACEMENT  APPROACH,  RIGID  FORMAT  1 

I 

LEVEL  2.0  NASTRAN  DMAP  COMPILER  - SOURCE  LISTING 

CH)  COND  LBL3, SINGLE  S 
d?)  SCEl  USET.KNN,',  .✓KFF.KFS.KSS, , , 8 

68  LABEL  LBL3  8 

C69)  EQUIV  KFF.KAA/OMIT  8 

Cf®)  CORD  LBL5.0HIT  6 

(7j)  SUP l USET,  KFF, , ,/GO,  KAA,  KOO,  LOO, , , , , 8 

72  LABEL  LBL5  $ 

dl)  EQUIV  KAA.  KLL/REACT  8 
@)  COND  LBL6, REACT  8 
(75)  HBMGI  USET, KAA, ✓KLL,  KLR,  KRR, ,,  8 

76  LABEL  LBL6  S 

(7?)  RBKG2  KLL/LLL  8 

dD  COND  LBL7,  REACT  8 

COD  RBMG3  LLL , KLR,  KHfl/DM  3 
BO  LABEL  LBL7  8 

^ SSG1  LUSET%SNIPS™’ SIL’  EST,MPT’GPrr’ EDT’ HGG’ CASECC, DIT.yPG/ , , , 

(SI)  EQUIV  PG, PL/NOSET  3 

(BCf)  COND  LBLIO,  HOSET  S 

(S?)  SSG2  USET , GM,  YS , KFS , GO,  DM,  PG/QR, PO, PS , PL  8 

85  LABEL  LBL10  3 

^ SSG3  ^i^;^°’f0*P°^V,UOOV,RULV.RUOV/OMIT/V.V,IRES=~IX 

(5?)  COND  LBL9,  IRES  8 

d|)  KATGPR  GPL,  USET.S  IL,  RULV/VSL*  8 

C®  HATGPR  GPL.  USET,  SIL,RU0VA-*0*  S 

90  LABEL  LBL9  S 

d?)  SDRI 


dD 

dl) 

d?) 

95 

(96) 

97 

(90) 

ds) 

(foo) 

(Hu) 


STATI  csi 's V’  “OOV  * YS  ’ 00  ’ GH’ PS  ’ ^ 1 138 ' QB/'UG  V • FGG  • OC/NSK  IP/  * 
COND  LBL8,  REPEAT  8 

REPT  LBLlI.Oao  S 


<3o5) 


JUMP 

PARAM 

COND 

LABEL 

GPFDR 

OFP 

COND 

EQMCK 

OFP 


Bottom  of  Constraints  Loop  ^ 


ERRORI  8 
/V*HOT*/,TEST'REPEAT  s 
ERRORS , TEST  8 
LBL8  8 

STATICS*G8  ’ KELK’ KUrGT’ ECT’ E(1EXIH  • CPECT*  Pffl5<  QC/ONIIGYI , OGPFR W * 

OHRGY I , OGPFB I , , . , //S , If , CARDNO  8 
NOMPCF.GRDEQ  8 

v“!?: USET* KCC>GM> UGV- PCG- QG- csi^ 

OQMI,,, ,,//S,N, CARDNO  8 
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RIGID  FORMAT  DMAF  LISTING 
IlELEASE  APR.  1984 

DISPLACEMENT  APPROACH,  RIGID  FORMAT  1 

LEVEL  2.0  NASTnAH  DMAP  COMPILER  - SOURCE  LISTING 


103 

LABEL 

NOMPCF  8 

0B> 

SDR2 

S^5S0i£5T&EPTAD1T- EQEXIN.S1L. GPTT.EDT, BCPDF,  ,QG, UGV.EST. 

sassscsffcssssc?'  ■ oesi  ■ »=- 

(mg) 

COND 

LBLSTRS, STRESS  S 

Cjoe) 

CURV 

N INTP™TSCSTfI' EST'  S,L,GFL/0ES1H-0ES1G/V-y*  STRESS/  V,  Y. 

107 

LABEL 

LBLSTRS  6 

108 

PURGE 

OES 1 M/STRESS  8 

(fig) 

COND 

LBLSTHN , STRNFLG  8 

<53) 

SDH2 

o^?A?;/*™A^s2/J;E§EXIK's,L'Gm’EDT,BGP!,T, • •ugv*est- •'  ... 

(5D> 

COND 

LBLSTHN, STRAIN  8 

<*H> 

CURV 

CSTM.EST.SIL.  GPL/OES1AM.OES  IAG/V,  Y.  STRAIN/  V,  Y, 

KIH  IrTS  S 

113 

LABEL 

LBLSTRN  « 

114 

PURGE 

OESIA/STRNFLG  3 

(53) 

COND 

LBL17, N0S0RT2  S 

(53) 

SDR3 

OUG V 1 , OFG 1 , OSG 1 , OEF I , OES  1 , /0UCV2 , OPG2 , 0QG2 , OEF2 , 0ES2 , S 

117 

PARAM 

//*SUB*/PRTS0RT2/H0S0RT2/I  3 

(5DD 

COND 

LBLSORTl , PRTS0RT2  3 

(53) 

OFP 

0UGV2 . 0FC2 . 00G2 . 0EF2 , 0ES2 , //S , H , CARDHO  S 

<5U) 

JUMP 

LBLXYFLT  S 

121 

LABEL 

LBLSORTl  S 

<53) 

OFP 

OUGV1 , OPGI , OaCl . OEF1 , OESI , //S,  N,  CARDNO  8 

123 

LABEL 

LBLXYPLT  S 

<5B> 

OFP 

OES 1 M, OES I G, OES 1 A . OES 1 AM.  OES 1 AG, //S , N . CARDNO  3 

<53> 

XYTRAN 

XYCDB,  OPG2 , 0QG2 , 0 JGV2 , 0ES2 , 0EF2/KYPLTT/*TRAri*/*PSET*/S , N , PF I LE/ 
S,N, CARDNO  B 

(53) 

XYFLOT 

XYPLTT//  S 

<53> 

JUMP 

DPLOT  S 

128 

LABEL 

LBLI7  8 

129 

PURCE 

0UGV2/N  0S0RT2  S 

<3> 

COND 

LBLOFP.  COUNT  3 

fmi) 

0PTPR2 

OPTPt , OESI , EST/0PTF2,  E3T1/S,  N.FRINT/TSTART/S,  N, COUNT/S,  N, 
CAnDNO  S 

(132 

EQUIV 

EST  1 . EST/ ALTO YS/0PTP2 , OPTPI  /ALWAYS  8 

133) 

COND 

LOOPEHD,  PRINT  3 

134 

LABEL 

LBLOFP  S 

<53> 

OFP 

OUGVl,  OPGI,  02G1.0EFI,  OESI, //S.N.CAHDNO  S 

(53) 

OFP 

OES  1 11.  OES  1 G.  OES  I A . OES  1 AH,  OES  1 AG.  //S , N.  CARDNO  * 

137 

LABEL 

DPLOT  8 

<53> 

COND 

P2.JUMPPL0T  S 

(53> 

PLOT 

PLTPAR,  GFSETS, ELSETS , CASECC , BGPDT, EQEXI N , 3 1 P , PUGV 1 , , GPECT, OESI/ 
PL0TX2/NS 1L/LUSEP/JUMPPLOT/PLTFLG/S , It,  PF  ILE  8 
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RIGID  FORMAT  DMAP  LISTING 
RELEASE  APR.  19B4 

DISPLACEMENT  APPROACH,  RICID  FORMAT  1 

LEVEL  2.0  NASTRAR  DHAP  COMPILER  - SOURCE  LISTING 


<£»>> 

PRTMSG 

PL0TX2/V  8 

Hi 

LABEL 

P2  8 

142 

LABEL 

LOOPEND  8 

@) 

COND 

FINIS, COUNT  8 

(144) 

REPT 

L00PT0P.36B  ffi 

<£*D 

JUMP 

FINIS  8 

146 

LABEL 

ERRORl  SS 

PRTPAHM 

//-1/*STATICS* 

8 

14B 

LABEL 

ERROR2  8 

<©> 

PRTPAHM 

//-2/*STATICS* 

s 

ISO 

LABEL 

ERR0R3  S 

<© 

PRTPARM 

//-3/*STATICS* 

s 

132 

LABEL 

ERR0R4  8 

(i5g> 

PRTPAHM 

//-4/*STATICS* 

8 

IS4 

LABEL 

ERROR5  £ 

(155) 

PRTPARM 

//-5/*STATICS* 

8 

156 

LABEL 

FINIS  8 

157 

PURGE 

DUMMY/ ALWAYS  8 

158 

END 

8 

r 


Bottom  of  Optimization  Loop 


3.2-5  (09/30/83) 


RIGID  FORMATS 


ORIGINAL  PAGE  IS 
OF  POOR  QUALITY 


3.2.2  Description  of  DMAP  Operations  for  Static  Analysis 

6.  GP1  generates  coordinate  system  transformation  matrices,  tables  of  grid  point  locations,  and 
tables  relating  the  internal  and  external  grid  point  numbers. 

7.  PLTTRAN  modifies  special  scalar  grid  points  in  the  BGPDT  and  SIL  tables. 

8.  GP2  generates  Element  Connection  Table  with  internal  indices. 

11.  Go  to  DMAP  No.  19  if  there  are  no  structure  plot  requests. 

12.  PLTSET  transforms  user  input  into  a form  used  to  drive  the  structure  plotter. 

13.  PRTMSG  prints  error  messages  associated  with  the  structure  plotter. 

16.  Go  to  DMAP  No.  19  if  no  undeformed  structure  plots  are  requested. 

17.  PL0T  generates  all  requested  undeformed  structure  plots. 

18.  PRTMSG  prints  plotter  data  and  engineering  data  for  each  undeformed  plot  generated. 

20.  GP3  generates  Static  Loads  Table  and  Grid  Point  Temperature  Table. 

22.  TA1  generates  element  tables  for  use  in  matrix  assembly  and  stress  recovery. 

24.  Go  to  DMAP  No.  152  and  print  Error  Message  No.  4 if  no  elements  have  been  defined. 

26.  0PTPR1  performs  phase  one  property  optimization  and  initialization  check. 

27.  Beginning  of  loop  for  property  optimization. 

28.  Go  to  DMAP  No.  43  if  there  are  no  structural  elements. 

31.  EMG  generates  structural  element  stiffness  and  mass  matrix  tables  and  dictionaries  for  later 
assembly  by  the  EMA  module. 

32.  Go  to  DMAP  No.  34  if  no  stiffness  matrix  is  to  be  assembled. 

33.  EMA  assembles  stiffness  matrix  [K*g]  and  Grid  Point  Singularity  Table. 

36.  Go  to  DMAP  No.  38  if  no  mass  matrix  is  to  be  assembled, 

37,  EMA  assembles  mass  matrix  [M  ]. 

39.  Go  to  DMAP  No.  43  if  no  weight  and  balance  information  is  requested. 

40.  Go  to  DMAP  No.  148  and  print  Error  Message  No.  2 if  no  mass  matrix  exists. 

41.  GPWG  generates  weight  and  balance  information. 

42.  0FP  formats  the  weight  and  balance  information  prepared  by  GPWG  and  places  it  on  the  system 
output  file  for  printing. 

44.  Equivalence  [K*g]  to  [Kgg]  ^ no  9eneral  elements  exist. 

45.  Go  to  DMAP  No.  47  if  no  general  elements  exist. 

46.  SMA3  adds  general  elements  to  [K*  ] to  obtain  stiffness  matrix  [K  ]. 

yy  yy 

49.  Beginning  of  loop  for  multiple  constraint  sets. 

50.  GP4  generates  flags  defining  members  of  various  displacement  sets  (USET),  forms  multipoint 
constraint  equations  [Rg]  {ug}  = 0 and  forms  enforced  displacement  vector  {Ys>. 
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51.  Go  to  DMAP  No.  150  and  print  Error  Message  No.  3 if  no  independent  degrees  of  freedom  are 
defined. 


54.  Go  to  DMAP  No.  59  if  general  elements  are  present. 

56.  Go  to  DMAP  No.  59  if  no  potential  grid  point  singularities  exist. 

57.  GPSP  generates  a table  of  potential  grid  point  singularities. 


58.  0FP  formats  the  table  of  potential  grid  point  singularities  prepared  by  GPSP  and  places  it 
on  the  system  output  ile  for  printing. 


60.  Equivalence  [Kgg]  to  [Knr}]  if  no  multipoint  constraints  exist. 


61.  Go  to  DMAP  No.  64  if  the  MPC  set  for  the  current  pass  is  unchanged  from  that  of  the  previous 
pass. 


62.  MCE1  partitions  multipoint  constraint  equations  [R  ] = CRmjRn]  and 


solves  for  multipoint  constraint  transformation  matrix  [Gm]  = -[R  ]“A[R  ]. 


63.  MCE2  partitions  stiffness  matrix 


ty  ■ 


and  performs  matrix  reduction 


K I K 
nn  , nm 


^mn  I Kmm 


cy  ■ ty ; t'&ny  * oiw + eft  w- 


65.  Equivalence  [K  3 to  [K.^]  if  no  single-point  constraints  exist. 

66.  Go  to  DMAP  No.  68  if  no  single-point  constraints  exist. 


67.  SCE1  partitions  out  single-point  constraints 


_ Kff  !_Kfs 


69.  Equivalence  [K^f]  to  [K  ] if  no  omitted  coordinates  exist. 


70.  Go  to  DMAP  No.  72  if  no  omitted  coordinates  exist. 


71.  SMP1  partitions  constrained  stiffness  matrix 


Kaa_!Kao 
1 > 


K , I K 

oa  1 oo 


solves  for  transformation  matrix  [GQ]  = -[KOQ]-1[Koa] 


and  performs  matrix  reduction  [K  ] = [K  ] + [K‘  ][G  1 . 

da  dd  Ud  U 


73.  Equivalence  [Kga]  to  [K^]  if  no  free-body  supports  exist. 
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74.  Go  to  DMAP  No.  76  if  no  free-body  supports  exist. 

75.  RBMG1  partitions  out  free-body  supports 


^ - 


u 


ra 


I K 
i-  ■ 

|K 


ir 

rr_ 


77.  RBMG2  decomposes  constrained  stiffness  matrix  [K„J  = [L„  ][U  1. 

J IS,  ZiJ'-  &SLJ 

78.  Go  to  DMAP  No.  80  if  no  free-body  supports  exist. 

79.  RBMG3  forms  rigid  body  transformation  matrix 

■ - V'ty  • 

calculates  rigid  body  check  matrix 

[X]  = [KrlJ  + [Kjr][D] 


and  calculates  rigid  body  error  ratio 


X 

n 

K 

rr 

T 

81.  SSG1  generates  static  load  vectors  {Pg}. 

82.  Equivalence  {Pg}  to  {P£}  if  no  constraints  are  applied. 

83.  Go  to  DMAP  No.  85  if  no  constraints  are  applied. 

84.  SSG2  applies  constraints  to  static  load  vectors 


(Pg)  = 


{pn>- 


(PfJ 


IPa}  = 


HM  ’ {Pn}  = <Pn>  * £G>m>  • 

Jt-I  • <V  ■ {V  - «W  ■ 

1 S > 

|7‘-|  • IPa>  • <Pa>  + *>„>  , 


and  calculates  determinate  forces  of  reaction  {q  } = -{P  } - [D^]{P  }. 

^ r s* 


wrnm&atfA 
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86.  SSG3  solves  for  displacements  of  independent  coordinates 


{lV  1{!V  » 


solves  for  displacements  of  omitted  coordinates 


*£>  ■ [‘.A1  • 

calculates  residual  vector  (RULV)  and  residual  vector  error  ratio  foi  independent 
coordinates 

wt)  - (Pt>  - BJlu,}  , 

tUjHJP,} 

H' 


'pIhv 


and  calculates  residual  vector  (RU0V)  and  residual  vector  error  ratio  for  omitted 
coordinates 

«po»  ■ <V  - CW<“S}  • 

87.  Go  to  OMAP  No.  90  if  residual  vectors  are  not  to  be  printed. 

88.  HATGPR  prints  the  residual  vector  for  independent  coordinates  (RULV). 

89.  HATGPR  prints  the  residual  vector  for  omitted  coordinates  (RU0V) . 

91.  SDR1  recovers  dependent  displacements 

/ u. 


^r*}> 


<V 


--  ■ V • 


-r-  -lu.)  , 


V • W • 


and  recovers  single-point  forces  of  constraint 

{q$}  = -{Ps}  +[Kjs]{uf}  + [KSS]{YS}. 

92.  Go  to  DHAP  No.  97  if  all  constraint  sets  have  been  processed. 

93.  Go  to  DMAP  No.  49  if  additional  sets  of  constraints  need  to  be  processed. 
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94. 

96. 

98. 

99. 

100. 

101. 

102. 

104 

105. 

106. 

109. 

110. 
111. 

112. 

115. 

116. 
118. 

119. 

120. 
122. 

124. 

125. 

126. 


360tO  DWP  N°'  146  and  Print  Err°r  Hossage  No*  1 as  the  n^ber  of  constraint  sets  exceeds 

1S?  and  Printt  Error  Message  No.  5 if  multiple  boundary  conditions  are 
attempted  with  an  improper  subset. 

fofDreSratedtsetshB  flrld  P°int  f°rC6  ba1ance  (0GPFB1>  and  element  strain  energy  (0NRGY1) 
printing13^  1,16  tables  PrePared  GPFDR  and  places  them  on  the  system  output  file  for 

Go  to  DMAP  No.  103  if  no  multipoint  constraint  force  balance  is  requested. 

EQMCK  calculates  the  force  and  moment  equilibrium  check  and  prepares  the  multipoint 
constraint  force  balance  (0QM1)  for  output.  ipoini 

pPPn£?™ats  tbe  table  Prepared  by  EQMCK  and  places  it  on  the  system  output  file  for 

fflpriiCalH-;UJa7teS  the.  ele!aent  forces  (0EF!)  and  stresses  (0ES1)  and  prepares  load  vectors 
(0PG1),  displacement  vectors  (0UGV1)  and  single-point  forces  of  constraint  (0QG1)  for  output 
and  translation  components  of  the  displacement  vectors  (PUGV1) . P 

Go  to  DMAP  No.  107  if  element  stresses  in  material  coordinate  system  and  stresses  at  the 
connected  grid  points  are  not  to  be  calculated. 

c“e«IdUJ?Sd%o1'tT«sTGe)?eS  CM"”'rate  «si">  «"1  Besses  at  the 

Go  to  DMAP  No.  113  if  element  strains/curvatures  are  not  to  be  calculated. 

SDR2  calculates  element  strains/curvatures  (0ES1A). 

Go  to  DMAP  No.  113  if  element  strains/curvatures  in  material  coordinate  system  and 
strains/curvatures  at  the  connected  grid  points  are  not  to  be  calculated. 

CURV  calculates  element  strains/curvatures  in  material  coordinate  system  (0ES1AM)  and 
strains/curvatures  at  the  connected  grid  points  (0ES1AG).  ‘ 

e?ement^number  128  if  there  are  n°  requests  for  outPut  sorted  by  grid  point  number  or 

SDR3  prepares  requested  output  sorted  by  grid  point  number  of  element  number. 

Go  to  DMAP  No.  121  if  printed  output  sorted  by  grid  point  number  or  element  number  is  not 
required. 

0FP  formats  the  tables  prepared  by  SDR3  for  output  sorted  by  grid  point  number  or  element 
number  and  places  them  on  the  system  output  file  for  printing. 

Go  to  DMAP  No.  123. 

nnP+hoTatf  thE  fab]6!  PraPared  by  SDR2  for  output  sorted  by  subcase  number  and  places  them 
on  the  system  output  file  for  printing.  H 

0FP  formats  the  tables  prepared  by  CURV  and  SDR2  for  output  sorted  by  subcase  number  and 
places  them  on  the  system  output  file  for  printing. 

XYTRAN  prepares  the  input  for  requested  X-Y  plots. 

SI  prfpa7s  the  ^quested  X-Y  plots  of  displacements,  forces,  stresses,  loads  and 
single-point  forces  of  constraint  vs.  subcase. 
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127.  Go  to  DMAP  No.  137. 

130.  Go  to  DMAP  No.  134  if  no  phase  two  property  optimization. 

131.  0PTPR2  performs  phase  two  property  optimization. 

132.  Equivalence  EST1  to  EST  and  0PTP2  to  0PTP1, 

133.  Go  to  DMAP  No.  142  if  no  additional  output  is  to  be  printed  for  this  loop. 

135.  0FP  formats  the  tables  prepared  by  SDR2  for  output  sorted  by  subrase  number  and  places  them 
on  the  system  output  file  for  printing. 

136.  0FP  formats  the  tables  prepared  by  CURV  and  SDR2  for  output  sorted  by  subcase  number  and 
places  them  on  the  system  output  file  for  printing. 

138.  Go  to  DMAP  No.  141  if  no  deformed  structure  plots  are  requested. 

139.  PL0T  generates  all  requested  deformed  structure  and  contour  plots. 

140.  PRTMSG  prints  plotter  data,  engineering  data,  and  contour  data  for  each  deformed  plot 
generated. 

143.  Go  to  DMAP  No.  156  and  make  normal  exit  if  property  optimization  is  complete. 

144.  Go  to  DMAP  No.  27  if  additional  loops  for  property  optimization  are  needed. 

145.  Go  to  DMAP  No.  156  and  make  normal  exit. 

147,  Print  Error  Message  No.  1 and  terminate  execution. 

149.  Print  Error  Message  No.  2 and  terminate  execution. 

151.  Print  Error  Message  No.  3 and  terminate  execution. 

153.  Print  Error  Message  No.  4 and  terminate  execution. 

155.  Print  Error  Message  No.  5 and  terminate  execution. 
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3*2.3  Output  for  Static  Analysis 

The  following  printed  output,  sorted  by  loads  (S0RT1)  or  by  grid  point  number  or  element 
number  (S0RT2) , may  be  requested  for  Static  Analysis  solutions: 

1*  Displacements  and  components  of  static  loads  and  single-point  forces  of  constraint  ?.c 
selected  grid  points  or  scalar  points. 

2.  Forces  and  stresses  in  selected  elements. 

3.  Strains/curvatures  in  selected  elements  (only  for  TRIA1,  TRIA2,  QUAD1  and  QUAD2 
elements). 

The  following  plotter  output  may  be  requested: 

1.  Undeformed  and  deformed  plots  of  the  structural  model. 

2.  Contour  plots  of  stresses  and  displacements. 

3.  X-Y  plot  of  any  component  of  displacement,  static  load,  or  single-point  force  of 
constraint  for  a grid  point  or  scalar  point  versus  subcase. 

4.  X-Y  plot  of  any  stress  or  force  component  for  an  element  versus  subcase. 


3*2.4  Case  Control  Deck  for  Static  Analysis 

The  following  items  relate  to  subcase  definition  and  data  selection  for  Static  Analysis: 

1*  A separate  subcase  must  be  defined  for  each  unique  combination  of  constraints  and  static 
loads. 

2.  A static  loading  condition  must  be  defined  for  (not  necessarily  within)  each  subcase 
with  a L0AD,  TEMPERATURE{L0AC;,  or  DEF0RM  selection  unless  all  loading  is  specified  with 
grid  point  displacements  on  SFC  cards. 

3.  An  SRC  set  must  be  selected  for  (not  necessarily  within)  each  subcase,  unless  the  model 
is  a properly  supported  free  body,  or  all  constraints  are  specified  on  GRID  cards. 
Scalar  Connection  cards,  or  with  General  Elements. 

4.  Loading  conditions  associated  with  the  same  sets  of  constraints  should  be  in  contiguous 
subcases  in  order  to  avoid  unnecessary  looping. 

5.  REPCASE  may  be  used  to  repeat  subcases  in  order  to  allow  multiple  sets  of  the  same 
output  item. 

3.2.5  Parameters  for  Static  Analysis 

The  following  parameters  are  used  in  Static  Analysis: 
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1.  GRDPNT  - optional.  A positive  integer  value  of  this  parameter  will  cause  the  Grid  Point 
Weight  Generator  to  be  executed  and  the  resulting  weight  and  balance  information  to  be 

printed. 

2.  WTHASS  - optional.  The  terns  of  the  mass  matrix  are  multiplied  by  the  real  value  of 
this  parameter  when  they  are  generated  in  EKA. 

3.  IRES  - optional.  A positive  integer  value  of  this  parameter  will  cause  the  printing  of 

the  residual  vectors  following  the  execution  of  SSG3. 

4.  CflUPHASS  - CPBAR.  CPR0D.  CP0UAD1,  CPQUAD2.  CPTRIA1,  CPTRIA2,  CPTUBE,  CPqDPLT,  CPTRPLj%. 
CPTRBSC  - optional.  These  parameters  will  cause  the  generation  of  coupled  mass  matrices 
rather  than  lumped  mass  matrices  for  all  bar  elements,  rod  elements,  and  plate  elements 
that  include  bending  stiffness. 

5.  0PT  - optional.  A positive  integer  value  of  this  parameter  causes  both  equilibrium  and 
multipoint  constraint  forces  to  be  calculated  for  the  Case  Control  output  request, 
MPCF0RCE.  A negative  integer  value  of  this  parameter  causes  only  the  equilibrium  force 
balance  to  be  calculated  for  the  output  request.  The  default  value  is  0 which  causes 
only  the  multipoint  constraint  forces  to  be  calculated  for  the  output  request. 

6.  GRDEfi  " optional . A positive  integer  value  of  this  parameter  selects  the  grid  point 
about  which  equilibrium  will  be  checked  for  the  Case  Control  output  request,  MPCF0RCE. 

If  the  integer  value  is  zero,  the  basic  origin  is  used.  Default  is  -1. 

7.  STRESS  - optional.  This  parameter  controls  the  transformation  of  element  stresses  to 
the  material  coordinate  system  (only  for  TRIAL,  TRIA2,  QUAD1  and  QUAD2  elements).  If  it 
is  a positive  integer,  the  stresses  for  these  elements  are  transformed  to  the  material 
coordinate  system.  If  it  is  zero,  stresses  at  the  connected  grid  points  are  also 
computed  in  addition  to  the  element  stresses  in  the  material  coordinate  system.  A 
negative  integer  value  results  in  no  transformation  of  the  stresses.  The  default  value 

is  -1. 

8.  STRAIN  - optional.  This  parameter  controls  the  transformation  of  element 
strains/curvatures  to  the  material  coordinate  system  (only  for  TR1A1,  TRIA2,  QUAD1  and 
QUAD2  elements).  If  it  is  a positive  integer,  the  strains/curvatures  for  these  elements 
are  transformed  to  the  material  coordinate  system.  If  it  is  zero,  strains/curvatures  at 
the  connected  grid  points  are  also  computed  in  addition  to  the  element 
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strains/curvatures  in  the  material  ceordinate  system.  A negative  integer  valve  results 
in  no  transformation  of  the  strains/curvatures.  The  default  value  is  -I. 

9.  IE  - optional.  A positive  integer  value  of  this  par.„eter  specifies  the  number  of 
closest  independent  points  to  be  used  in  the  interpolation  for  computing  stresses  or 
strains/curvatures  at  grid  points  (only  for  TRIA1,  TRIA2 , QUAD!  and  QUAD2  elements).  A 

negative  integer  value  or  0 specifies  that  all  independent  points  are  to  be  used  in  the 
interpolation.  The  default  value  is  0. 

WL  optional.  A positive  integer  value  of  this  parameter  causes  the  ASET  output 
data  block  to  be  generated  by  the  GP4  module.  A negative  integer  value  or  0 suppresses 
the  generation  of  this  output  data  block.  The  default  value  is  0. 

11.  M0SPC  - reserved  for  future  optional  use.  The  default  value  is  -1. 


3*2'6  Automatic  ALTERS  for  Automated  Multi-stage  Substructure 

The  following  lines  of  the  Static  Anaiysis.  Rigid  Format  1,  are  ALTERed  for  automated 
substructure  analyses. 

Phase  1:  5,  51,  73-80,  82-142 

Phase  2:  5,  6-6,  9-19,  23-24,  30-30,  44-47,  54-59,  98-142 

Phase  3:  73-80,  83-90,  91 

If  APR  DISP,  SOBS  is  used,  the  user  may  also  specify  ALTERS.  However,  these  must  not 
interfere  with  the  automatically  generated  DMAP  statement  ALTERS  listed  above.  See  Section  E.9  f„r 
a description  and  listing  of  the  ALTERS  which  are  automatically  generated  for  suhstrnctoring 


3*2-7  fogid  Format  Error  Messages  from  Static  Analysis 

The  following  fatal  errors  are  detected  by  the  DMAP  statements  in  the  Static  Analysis  rigid 
fonaat.  The  text  for  each  error  message  is  given  below  in  capital  letters  and  is  followed  by 
additional  explanatory  material,  including  suggestions  for  remedial  action. 


STATIC  ANALYSIS  ERR0R  MESSAGE  »0.  1 . ATTEMPT  T0  EXECUTE  MURE  THAN  360  L00PS. 

ss  s%r’n2r<lary 

tte  Bttffl&STB&S  ST5S 
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t. 


£ ‘ 


STATIC  ANALYSIS  ERR0R  MESSAGE  N0.  2 - MASS  MATRIX  REQUIRED  F0R  WEIGHT  AND  BALANCE  CALCULATES. 

I^iasS.matrix  nu^  &ecause  either  no  elements  were  defined  with  Connection  cards 
nonstroctural  „ass  was  wot  defined  on  a Property  card,  or  the  deSlV *f?S‘on  a Material 

STATIC  ANALYSIS  ERR0R  MESSAGE  N0.  3 - N0  INDEPENDENT  DEGREES  0F  FREED0M  HAVE  BEEN  DEFINED. 

S5feLnS  degrees  freedom  have  been  defined  on  GRID,  SP0INT  or  Scalar  Connection  cards  or  all 
JX&ISISlE  toneSiSn'caS™  “nStrai”ed  b'  SPC-  KK-  sw<®,  0MIT  or  GRDSET  cards,  or 

STATIC  ANALYSIS  ERR0R  MESSAGE  N0.  4 - N0  ELEMENTS  HAVE  BEEN  DEFINED. 

No  elements  have  been  defined  with  either  Connection  cards  or  GENEL  cards. 

STATIC  ANALYSIS  ERR0R  MESSAGE  N0.  5 - A L00PING  PR0BLEM  RUN  0N  A N0N-L00PING  SUBSET, 
restarted  Subset  qT^  cond,tion  chan9es  was  f'un  subset  1 or  3.  The  problem  should  be 


& 


4 


5 
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3.3  STATIC  ANALYSIS  WITH  INERTIA  RELIEF 

3.3.1  DMAP  Sequence  for  Static  Analysis  with  Inertia  Relief 


RIGID  FORMAT  DMAP  LISTING 
HELEASE  APR.  1984 

DISPLACEMENT  APPROACH,  RIGID  FORMAT  2 

LEVEL  2.0  NASTRAN  DMAP  COMPILER  - SOURCE  LISTING 


OPTIONS  IN  EFFECT  GO  ERR=2  LIST  NODECK  HOREF  NOOSCAR 


1 

BEGIN 

DISP  02  - STATIC  ANALYSIS  WITH  INERTIA  RELIEF  - APR.  19B4  8 

2 

PRECHK 

ALL  8 

3 

FILE 

aG=APPEND/PGG=APPEHD/UGV=APPEKD/GK=BAVE/KNN=SAVE/HNN=SAVE  8 

4 

PARAM 

//*HPY*/CARDNO/O/0  8 

<3> 

GP1 

GE0M1 , GE0M2 . /GPL, EQEXIN , GPDT,  CSTM, BGPDT, S IL/S , N , LUSET/  HOGPDTV 
ALWAYS3- I 8 

G> 

PLTTRAN 

BGPDT,  S IL/BGPDP , S IP/LUSET/S , N ■ LUSEP  8 

Cj) 

GP2 

GE0M2,  EQEXIN/ECT  S 

8 

PARAML 

PCDB//*PRES*////JUMPPLOT  8 

9 

PURGE 

PLTSETX,  PLTPAR , GPSETS , ELSETS/ J UMF  PLOT  8 

ds) 

COND 

PI , JUMPPLOT  8 

C 3) 

PLTSET 

PCDB , EQEX IN.ECT/P LTSETX, PLTPAR, GPSETS , ELSETS/S , N, NSIL/  S , H , 

JUMPPLOT  8 

d§) 

PRTMSG 

PLTSETX//  8 

13 

PARAM 

//*MPY*/PLTFLG/1/1  8 

14 

PARAM 

//^MPY*/PF ILE/O/O  8 

COND 

PI. JUMPPLOT  8 

<2) 

PLOT 

PLTPAR, GPSETS, ELSETS, CASECC, BGPDT, EQEXIN, SIL, , EOT, ,/FLOTXl/ 
US I L/LUSET/S , N , JUMPPLOT/S , H , PLTFLG/S , H , PF I LE  3 

Cg) 

PRTMSG 

PL0TX1//  S 

18 

LABEL 

PI  S 

CiD 

GP3 

CE0M3 , EQEXIN , GE0M2/SLT, GFTT/NOGRAV  S 

(20) 

TA1 

ECT, EPT,  BGPDT, S IL, GPTT,  CSTM/EST, GEI , GPECT, , /LUSET/S , N, NOS  IMP/ 1/ 
S.N.NOGENL/S.N.GENEL  8 

dD 

COND 

ERR0R6 , NOS  IMP  8 

22 

PURGE 

OGPST/GENEL  S 

23 

PARAM 

//*ADD*/N0KCGX/l/O  ffi 

24 

PARAM 

/ /*ADBfc/NOMGG/ I/O  S 

(2S) 

EMG 

EST , CSTM, MPT , D IT, GEOK2 , /KELH, KD ICT, HELM, MD I CT, , /9 , H , HGKGGS''  S, 
N , NOMCG////C , Y,  COUPMASS/C , Y.  CPB  AR/C , Y,  CFROD/C , Y,  CPQUAD  1/C , Y, 
CPQUAD2/C , Y,  CPTRI  Al/C , Y,  CPTRIA2/  C , Y,  CPTUBE/C , Y,  CPQDPLT/C.  Y, 
CFTHPLT/C, Y.CPTRBSC  0 

26 

PURGE 

KGGX,  GPST/HOKGGX  8 

C§B> 

COND 

JMPKGG, NOKGGX  8 

EMA 

CPECT , KD  ICT,  KELM/KGGX,  GPST  S 

29 

LABEL 

JMPKCG  8 
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RIGID  FORMAT  DMAP  LISTING 
RELEASE  APR.  1934 

DISPLACEMENT  APPROACH,  RIGID  FOHMAT  2 

LEVEL  2.0  NASTRAN  DMAP  COMPILER  - SOURCE  LISTING 


(ao)  COND 
(§1)  EMA 
CH)  COND 

(33)  GPTC 

(34)  OFP 
35  LABEL 

(36)  EQUIV 
(3?)  COND 
(33)  SMA3 

39  LABEL 

40  PARAM 
<4j)  LABEL 
(42)  GP4 


ERR0R1 , NOMGG  8 

GPECT , MD I CT , MELM/MGG,  /—  1/C,  Y,  WTMASS*  1.03 
LGPWG.GRDPNT  ® 

BGPDP ,CSTifl,EQEXIN,KGG/OGPWG/V,  Y,GRBFHT=-1/€,Y, WTMASS  O 
OGPWG,  , , , ,//S,N,CARDNO  3 
LGPTO  $ 

KGGX, KGG/NOGENX  S 


LBL1 IA,  NOGENL  8 

GE I , KCGX/KCG/LCSET/1T0GENL/H0S  I HP  ® 
LBL1IA  3 


//*MPY*/NSKI  P/0/0  8 
LBLI1  3 


Top  of  Constraints  Loop 


?i^f?£CAGS0^,EaEXIH’GP0T*BGPD,rtCSTM,GPST/RG,YS  USET  ASET/ 

Srl/o > N , KPCf- i/S , N , MPCF2/S, N,  SINGLi's7N.OMiT/s;N  N 

AUiraspc ’ g ’ REPEAT/S-K- Roset/s,  N , nol/s, n. noa/c,  y,  asetout/  s! y,’ 


(43)  COND 
(5?)  COND 
45  PURGE 

(46)  COND 
47  PARAII 
(40)  COND 

(49)  CPSP 

(50)  OFP 
51  LABEL 

(H)  EQUIV 

(53)  COND 

(54)  MCE  I 
(H)  MCE2 

56  LABEL 
d?)  EQUIV 
(5B)  COND 
(59)  SCEI 
60  LABEL 
(6j)  EQUIV 

(62)  COND 

(63)  SMP1 
64  LABEL 


ERKOR3.NOL  8 
ERR0R4,  REACT  S 

« ’ K0°  > LOO . MOO , MOA,  PO,  UOOV,  RUOV/OHIT/KSS , KFS , PS/ 
LBL4.GENEL  O 

//*E0.*/GFSPFLG/AUTOSPC/0  S 
LBL4 , CPSFFLC  3 

GPL,  GPST, USET, S 1L/0GPST/S, N, HOGFST  0 
OGPST, , , . .//S.H.CARDNO  8 
LBL4  8 

KGG,  KHN/MPCF 1/MGG,  MNN/MPCF1  3 
LBL2.MPCF2  3 
USET.RG/GM  3 

USET,  CM,  KCG,  MGG, , /KNN,  MHN , , S 
LBL2  8 

KHN , KFF/S I NCLE/MNR , MFF/S I NGLE  S 
LBL3, SINGLE  S 

USET, KNN, MNN,  ,/KFF, KFS, KSS.MFF, , 3 
LBL3  S 

KFF , KAA/OHIT/  MFF.KAA/OMIT  3 
LBL5 , OMIT  8 

USET,  KFF,  IIFF, . /GO,  KAA.  KOO.LOO,  MAA.MOO,  MOA, , 3 
LBL5  8 
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RIGID  FORMAT  DILAP  LISTiNG 
RELEASE  APR.  1984 

DISPLACEMENT  APPROACH.  RIGID  FORMAT  2 

LEVEL  2.0  HASTRAN  DMAP  COMPILER  - SOURCE  LISTING 


(65) 

RBMG1 

RBMG2 

dD 

RBMG3 

dD 

RBKG4 

dD 

SSGI 

do) 

SSG2 

dD 

SSG4 

(72) 

SSG3 

dD 

COND 

"74) 

MATGPR 

<2D 

MATGPR 

76 

LABEL 

dD 

SDR  I 

dD 

COND 

(79) 

REPT 

dD 

JUMP 

01 

PARAM 

dD 

COND 

03 

LABEL 

dD 

COND 

dD 

EQMCK 

dD 

OFP 

07 

L.ABEL 

dD 

SDR2 

dD 

OFP 

dD 

COND 

dD 

PLOT 

dD 

PRTMSG 

93 

LABEL 

(94. 

JUMP 

95 

LABEL 

"96. 

PRTPARM 

97 

LABEL 

dD 

PRTPARM 

99 

LABEL 

d°' 

PRTPARM 

101 

LABEL 

USETi  KAA,  MAA/KLL,  KLR,  ERR,  MLL.  MLR,  MRR  S 
KLL/LLL  ffi 
LLL,KLR,KRR/DM  S 
DM,  MLL,  MLR,  MRR/MR.  3 

SLT,  BGPDT , CSTM.SIL,  EST  , MPT.GPTT,  EDT,  HGG, CASECC,  DIT,  ✓PC, , , ./ 
LUSET/USKIP  s 

USET, GM, YS , KFS, CO, DM, PG/QR, PO, PS, PL  S 

PL , OR, PO. MR, MLR, DM. MLL, MOO, MOA.  GO,  USET/PLI , FO I/OMIT  ?s 

LLL,  KLL,  PL  I , LOO , KOO,  FOI/ULV.UOOV,  RULV,  RUOV/OMIT/V,  V,  IRE5=- 1/ 

NSKI F/S , N , EPS I 8 

LBL9, IRES  S 

GPL,  USET,  SIL.RULV//*L*  8 
GPL, USET, SIL,RUOV//*0*  S 


LBL9  S 

USET,  FG,  ULV,  UOOV,  YS,  GO,  GM,  PS , KFS , KSS , QR/UG  V,  PGG,  QG/HSKIP/  S 
STATICS*  S 

LB’.B,  REPEAT  $ 

LBLU.360  3 


Bottom  of  Constraints  Loop  ^ 


ERRORS  S 
//*NOT*/TEST/HEPEAT  s 
ERRORS, TEST  S 
LBLQ  5 

NO.’IFCF,  GRDEQ  3 

CASECC , EQEX  IN,  GPL.  BGPDT,  S IL,  USET,  KGG,  GM,  UGV,  PCG,  QC,  CSTMX  OUMIX 
V,  Y,0PT=0/V,Y,CRI1EQ/HSKIP  S 

0QII1 //S.N.CARDNO  S 

NOMPCF  S 

CASECC, CSTM,  MPT, DIT,  EQEXIN.SJL.GPTT.EDT.SGPDP,  .QG.UGV.EST,  ,FCC/ 
OPC I . OQG I , OUGV 1 , OES 1 , OEF 1 , PUCV  L/*STAT  I CS*  S 

0UGV1 , 0PG1 , 0QG1 ,0EF1 , 0ES1 , //S, N.CARDNO  S 

F2.JUHPPL0T  S 

PLTPAR,  CPSETS , ELSETS , C ASECC , BGPDT,  EQEX  I N , S I P , PUGV 1 . , GPECT,  OES  1/ 
PL0TX2/NS I L/LUSEP/ J UMPPLOT/ 1' LTFLC/S , N,  FFILE  S 

PL0TX2//  S 

P2  S 

FINIS  3 


ER’.lORl  S 

//-IX* INERTIA*  S 
ERR0R2  S 

X/-2X* I NERT I A*  S 
ERR0R3  S 

//-3X* INERTIA*  S 
ERR0R4  S 
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DISPLACEMENT 

LEVEL  2, 

(1 02)  PRTPAHH 
103  LABEL 
(104)  PRTPAHH 
10S  LABEL 
(log)  PRTPAHH 
107  LABEL 
ioa  PURGE 
109  END 
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BMAP  LISTIKG 
1984 

APPROACH,  RIGID  FORMAT  2 
0 NASTRAN  DHAP  COMPILER  - SOURCE  LISTING 

//-4/S INERTIAS  S 
ERRORS  8 

//-8/*INERTIA*  8 
ERRORS  S 
//~6/* INERTIA*  3 
FINIS  8 
DUMMY/ ALWAYS  8 
9 
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3*3.2  Description  of  DMAP  Operations  for  Static  Analysis  with  Inertia  Relief 

5.  GP1  generates  coordinate  system  transformation  matrices,  tables  of  grid  point  locations,  and 
tables  relating  the  internal  and  external  grid  point  numbers. 

6.  PLTTRAN  modifies  special  scalar  grid  points  in  the  BGPDT  and  SIL  tables. 

7.  GP2  generates  Element  Connection  Table  with  internal  indices. 

10.  Go  to  DMAP  No.  18  if  there  are  no  structure  plot  requests. 


11.  PLTSET  transforms  user  input  into  a form  used  to  drive  the  structure  plotter, 

12.  PRTMSG  prints  error  messages  associated  with  the  structure  plotter. 

15.  Go  to  DMAP  No.  18  if  no  undeformed  structure  plots  are  requested. 

16.  PL0T  generates  all  requested  undeformed  structure  plots. 


17.  PRTMSG  prints  plotter  data  and  engineering  data  for  each  undeformed  plot  generated. 

19.  GP3  generates  Static  Loads  Table  and  Grid  Point  Temperature  Table. 

20.  TA1  generates  element  tables  for  use  in  matrix  assembly  and  stress  recovery. 

21.  Go  to  DMAP  No.  105  and  print  Error  Message  No.  6 if  there  are  no  structural  elements. 

25.  EMG  generates  structural  element  stiffness  and  mass  matrix  tables  and  dictionaries  for  later 
assembly  by  the  EMA  module. 

27.  Go  to  DMAP  No.  29  if  no  stiffness  matrix  is  to  be  assembled. 

28.  EMA  assembles  stiffness  matrix  [K*  ] and  Grid  Point  Singularity  Table. 

30.  Go  to  DMAP  No.  95  and  print  Error  Message  No.  1 if  no  mass  matrix  is  to  be  assembled. 

31.  EMA  assembles  mass  matrix  [M  ]. 

32.  Go  to  DMAP  No.  35  if  no  weight  and  balance  information  is  requested. 

33.  GPWG  generates  weight  and  balance  information. 

34.  0FP  formats  the  weight  and  balance  information  prepared  by  GPWG  and  places  it  on  the  system 
output  file  for  printing. 

36.  Equivalence  [K*g]  to  [Kg  ] if  no  general  elements  exist. 

37.  Go  to  DMAP  No.  39  if  no  general  elements  exist. 

38.  SMA3  adds  general  elements  to  [K*  ] to  obtain  stiffness  matrix  [K  1. 

99  u ggJ 

41.  Beginning  of  loop  for  multiple  constraint  sets. 

42.  GP4  generates  flags  defining  members  of  various  displacement  sets  (USET),  forms  multipoint 
constraint  equations  [Rg]{ug}  = 0 and  forms  enforced  displacement  vector  {Ys } . 

43.  Go  to  DMAP  No.  99  and  print  Error  Message  No.  3 if  no  independent  decrees  of  freedom  are 
defined. 

44.  St  to  DMAP  No.  101  and  print  Error  Message  No.  4 if  no  free-body  supports  exist. 

46.  Go  to  DMAP  No.  51  if  general  elements  are  present. 
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ORIGINAL  PASS  SS 
OF  POOR  QUALITY 


48.  Go  to  DMAP  No.  51  if  no  potential  grid  point  singularities  exist. 

49.  GP3P  generates  a table  of  potential  grid  point  singularities. 

P°int  sin9“,aHties  I’"*"'-®1  >»  and  places  it 
52.  Equivalence  [Kgg]  to  [Knf)]  and  [Mgg]  to  [MnrJ]  if  no  multipoint  constraints  exist. 

53‘  DMAP  N°-  56  if  the  MPC  set  for  the  current  P^s  is  unchanged  from  that  of  the  previous 

54.  MCE1  partitions  multipoint  constraint  equations  [Rg]  = [Rffl  j R^]  and  solves  for 

multipoint  constraint  transformation  matrix  [G  ] = -TR  l-1rR  1 

L mJ  L"nJ* 

55.  MCE2  partitions  stiffness  and  mass  matrices 

r. 


- 


!nn_|_Knm 
Kmn  I Kmm 


and 


CV  ■ 


.%4.v 

\n  I Mmm 


and  performs  matrix  reductions 

IKnn]  " [Knn]  * [GiJ[Knn]  * + and 

["nnJ  ■ W„„l  + tOW„]  * D4,][V  * 

”•  Equ,,alence  [«„„]  to  CKff]  and  [«„„]  to  [Mff]  if  no  single-point  constraints  exist. 

58.  Go  to  DMAP  No.  60  if  no  single-point  constraints  exist. 

59.  SCE1  partitions  out  single-point  constraints 

r., 


^ = 


iff|Kfs 
Ksf  I Kss 


and 


&VJ  - 


Msf  I Mssj 


61.  Equivalence  [Kff]  to  [Kag]  and  [Mff]  to  [«„]  if  no  omitted  coordinates  exist. 

62.  Go  to  DMAP  No.  64  if  no  omitted  coordinates  exist. 

63.  SMP1  partitions  constrained  stiffness  and  mass  matrices 


CKff]  = 


!aa_^ao 
Koa  I Koo 


and 


EMff] 


Moa  I Moo 


solves  for  transformation  matrix  [G  1 = -|"K  TVk  1 

oJ  L ooJ  L oaJ 

and  performs  matrix  reductions  [Kga]  = [Kga]  + [kJ3][G  ] 
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71.  SSG4  calculates  inertia  loads  and  combines  them  with  static  loads 

(pj)  - <P,>  + + [HIr]j  D^J-hv  and 

fP o>  ’ {Po>  * + Dn^'V  . 

72.  SSG3  solves  for  displacements  of  independent  coordinates 

- [K£Jl3  {P£}  , 

solves  for  displacements  of  omitted  coordinates 

{US>  - CKbortpJ}  . 

coordinates  reSldUal  VeCt°r  (RULVj  9"d  residual  vector  error  ratio  for  independent 


{<}=  iP\}  - 

{uI}{6Pi> 

and  calculates  residual  vector  (RU0V)  and  residual  vector  error  ratio  for  omitted 


I<}=  (Pjl  - [K00]  tu°}  . 

{Pj}T{UJ} 

73.  Go  to  DMAP  No.  76  if  residual  vectors  are  not  to  be  printed. 

74.  MATGPR  prints  the  residual  vector  for  independent  coordinates  (RULV). 

75.  MATGPR  prints  the  residual  vector  for  omitted  coordinates  (RU0V) . 

[G0]{ua}  + tu°}  , 

<V  . 


77.  SDR1  recovers  dependent  displacements 


<“■>  ■ tW 


frri-  {v 

1 m 
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78. 


79. 


80. 


82. 


84. 


85. 


86. 


88. 


89. 

90. 

91. 

92. 

94. 

96. 

98. 

100. 

102. 

104. 

106. 


and  recovers  single-point  forces  of  constraint 


<qs>  - -{PSJ  + [K{s]  {uf}  + [Ks$]  CYs>  . 

Go  to  DMAP  No.  83  if  all  constraint  sets  have  been  processed. 

Go  to  DMAP  No.  41  if  additional  sets  of  constraints  need  to  be  processed. 

Go^to  DMAP  No.  97  and  print  Error  Message  No.  2 as  the  number  of  constraint  sets  exceeds 


r, ^pPe?s\S:  "eSS*gB  N°-  5 ,f  b0“"dar*  •" 

Go  to  DMAP  No.  87  if  no  multipoint  constraint  force  balance  is  requested. 

P"W™s  the  -lttpolM 

printing 3tS  the  tab1e  prepared  by  EQMCK  and  Places  it  on  the  system  output  file  for 

SDR2  calculates  element  forces  (0EF1)  and  stresses  (0ES1)  and  prepares  load  vectors  (0PG11 
displacement  vectors  (0UGV1) , and  single-point  forces  of  constraint  (0QG1)  for  output  and’ 
translation  components  of  the  displacement  vector  (PUGV1).  P 

printing315  tbe  tab1es  PrePared  ^ SDR2  and  places  them  on  the  system  output  file  for 

Go  to  DMAP  No.  93  if  no  deformed  structure  plots  are  requested. 

PL0T  generates  all  requested  deformed  structure  and  contour  plots. 

generated*1  ntS  plotter  data*  en9™eering  data,  and  contour  data  for  each  deformed  plot 


Go  to  DMAP  No.  107  and  make  normal  exit. 

Print  Error  Message  No.  1 and  terminate  execution. 
Print  Error  Message  No.  2 and  terminate  execution. 
Print  Error  Message  No.  3 and  terminate  execution. 
Print  Error  Message  No.  4 and  terminate  execution. 
Print  Error  Message  No.  5 and  terminate  execution. 
Print  Error  Message  No.  6 and  terminate  execution. 
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1.  GRDPNT  - optional.  A positive  integer  value  of  this  parameter  will  cause  the  Grid  Point 
Weight  Generator  to  be  executed  and  the  resulting  weight  and  balance  information  to  be 
printed. 

2.  WTMASS  - optional.  The  terms  of  the  mass  matrix  are  multiplied  by  the  real  value  of 
this  parameter  when  they  are  generated  in  EMA. 

3.  IRES  - optional.  A positive  integer  value  of  this  parameter  will  cause  the  printing  of 
the  residual  vectors  following  the  execution  of  SSG3. 

4-  C0UPMASS  - CPBAR,  CPR0D,  CPQUAD1.  CPQUAD2,  CPTRIA1,  CPTRIA2,  CPTUBE.  CPQDPLT,  CPTRPLT, 
CPTRBSC  - optional.  These  parameters  will  cause  the  generation  of  coupled  mass  matrices 
rather  than  lumped  mass  matrices  for  all  bar  elements,  rod  elements,  and  plate  elements 
that  include  bending  stiffness. 

5-  SEI  " optional.  A positive  integer  value  of  this  parameter  causes  both  equilibrium  and 
multipoint  constraint  forces  to  be  calculated  for  the  Case  Control  output  request, 
MPCF0RCE.  A negative  integer  value  of  this  parameter  causes  only  the  equilibrium  force 
balance  to  be  calculated  for  the  output  request.  The  default  value  is  0 which  causes 
only  the  multipoint  constraint  forces  to  be  calculated  for  the  output  request. 

6.  GRDEQ  - optional.  A positive  integer  value  of  this  parameter  selects  the  grid  point 
about  which  equilibrium  will  be  checked  for  the  Case  Control  output  request,  MPCF0RCE. 

If  the  integer  value  is  zero,  the  basic  origin  is  used.  Default  is  -1. 

7.  ASET0UT  - optional.  A positive  integer  value  of  this  parameter  causes  the  ASET  output 
data  block  to  be  generated  by  the  GP4  module.  A negative  integer  value  or  0 suppresses 
the  generation  of  this  output  data  block.  The  default  value  is  0. 

8.  AUT0SPC  - reserved  for  future  optional  use.  The  default  value  is  -1. 

3.3.6  Automatic  ALTERs  for  Automated  Multi-stage  Substructuring 

The  following  lines  of  the  Static  Analysis  with  Inertia  Relief,  Rigid  Format  2,  are  ALTERed  in 
automated  substructure  analyses. 

Phase  1:  4,  44-44,  65-68,  70-94 

Phase  2:  4,  5-5,  8-18,  21-21,  30-30,  36-39,  46-51,  84-96 

Phase  3:  65-68,  70-76,  77 
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If  APP  DISP,  SUBS  is  used,  the  user  may  also  specify  ALTERS.  However,  these  must  not 
interfere  with  the  automatically  generated  DMAP  statement  ALTERS  listed  above.  See  Section  5.9  for 
a description  and  listing  of  the  ALTERs  which  are  automatically  generated  for  substructuring. 

V 

3.3.7  Rigid  Format  Error  Messages  from  Static  Analysis  with  Inertia  Relief 

The  following  fatal  errors  are  detected  by  the  DMAP  statements  in  the  Static  Analysis  with 
Inertia  Relief  rigid  format.  The  text  for  each  error  message  is  given  below  in  capital  letters  and 
is  followed  by  additional  explanatory  material , including  suggestions  for  remedial  action. 


STATIC  ANALYSIS  WITH  INERTIA  RELIEF  ERR0R  MESSAGE  N0.  1 - MASS  MATRIX  REQUIRED  F0R  CALCULATION  0F 
INERTIA  LOADS. 

The  mass  matrix  is  null  because  either  no  elements  were  defined  with  Connection  cards, 
nonstructural  mass  was  not  defined  on  a Property  card,  or  the  density  was  not  defined  on  a Material 
card. 


STATIC  ANALYSIS  WITH  INERTIA  RELIEF  ERR0R  MESSAGE  N0.  Z - ATTEMPT  T0  EXECUTE  MfJRE  THAN  360  L00PS. 

An  attempt  has  been  made  to  use  more  than  360  different  sets  of  boundary  conditions.  This  number 
may  be  increased  by  ALTERing  the  REPT  instruction  following  SDR1. 


STATIC  ANALYSIS  WITH  INERTIA  RELIEF  ERR0R  MESSAGE  N0.  3 - N0  INDEPENDENT  DEGREES  0F  FREEDOM  HAVE 
BEEN  DEFINED. 

Either  no  degrees  of  freedom  have  been  defined  on  GRID,  SP0INT  or  Scalar  Connection  cards,  or  all 
defined  degrees  of  freedom  have  been  constrained  by  SPC,  MPC,  SUP0RT,  0MIT  or  GRDSET  cards,  or 
grounded  on  Scalar  Connection  cards. 


STATIC  ANALYSIS  WITH  INERTIA  RELIEF  ERR0R  MESSAGE  N0.  4 - FREE-B0DY  SUPP0RTS  ARE  REQUIRED. 

A statically  determinate  set  of  supports  must  be  specified  on  a SUP0RT  card  in  order  to  determine 
the  rigid  body  characteristics  of  the  structural  model. 


STATIC  ANALYSIS  WITH  INERTIA  RELIEF  ERR0R  MESSAGE  N0.  5 - A L00PING  PR0BLEM  RUN  0N  A N0N-L00PING 
SUBSET. 

A problem  requiring  boundary  condition  changes  was  run  on  subset  1 or  3.  The  problem  should  be 
restarted  on  subset  0. 


STATIC  ANALYSIS  WITH  INERTIA  RELIEF  ERR0R  MESSAGE  N0.  6 - N0  STRUCTURAL  ELEMENTS  HAVE  BEEN  DEFINED. 
No  structural  elements  have  been  defined  with  Connection  cards. 
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3.4  NORMAL  MODE  ANALYSIS 

3-4J  DMAP  Sequence  for  Normal  Mode  Analysis 

RIGID  FORMAT  DMAP  LISTING 
RELEASE  APR.  1984 

DISPLACEMENT  APPROACH,  RIGID  FORMAT  3 

LEVEL  2.0  NASTRAN  DMAP  COMPILER  - SOURCE  LISTIHG 

00  ™=a  LIST  HODECK  IfOREF  NOOSCAR 


0RK3ff«Ai. 
OF  POOR 


QUALO'f 


1 BEGIN 

2 PRECHK 

3 FILE 

4 PARAM 

CD  op  i 

CD  PLTTRAH 
CD  0P2 
3 PARAML 
9 PURGE 
CD  COND 
CD  PLTSET 

CD  prtksg 

13  PARAM 

14  PARAM 

CD  c°™ 

CD  PLOT 

'T?)  PRTMSG 
18  LABEL 

CD  GP3 

CD  TAl 

CD  COND 

22  PURGE 

23  PARAM 

24  PARAM 
C|)  EKG 

26  PURGE 
CD  COND 

CD  EM& 

29  LABEL 


DISP  03  - NORMAL  MODES  ANALYSIS  - APR.  1984  9 
ALL  8 

LAMA= AFFEND/TH I A=  APPEND  8 
✓/'*MPY*,'CARDHO^0/0  8 

SK-?^’'gpl’eq™  nogpdt/ 

BGPDT. S IL/BGPDP , 8 1 PxLUSET/0 . N . LUSEP  S 
GE0M2 , EQEXI N/ECT  8 
FCDB/'/S!PRES*V//VJUMPPLOT  S 
PLT9ETK,  PLTP AR,  CPSETB , ELSETS/JUMPPLOT  8 
Pl.JUMPPLOT  8 

5roffPL0™H' ECT/PL1SEra>  PLTPAR.GPSETS . ELSETS/9 , N , RS I L/  S.H, 

PLTSETX//  9 

/^*MPY*/PLTFLC/!X1  3 

✓/*MPY#/PFILE/'O/'0  S 

Pl.JUMPPLOT  S 

PLOTXWS 
PI  8 

GEJH3,  EflEXHf , GE0M2/, GPTT/NOGRAV  S 

Si'n! NOGML/syN? GENEL^s"'  CE I . GPECT, , /"LUSET/S , N , H03 1 HP/' I ✓ 

ERR0R4 , NOS I MP  8 

OGPST/GENEL  S 

^^ADDC/NOKGGX/lx-O  S 

/'/*AUD*^HOMGG/'1^0  S 

CPTRPLT/c; yIcPTRBSG  8 ’ ’ ^ Cl Y.CPTUHJVC, Y, CPQDFLT/C. Y, 

KGGX, CFST/NOEGCX  S 

JMPKGC, NOXGGX  8 

GPECT,  KDICT,  KELM/'KGGX,  GPST  S 

JMPKGG  8 


3.4-1  (09/30/83) 

^2 


a«M»na  rae.ttrtjr?.  Ciera-A  «<  i 


RIGID  FORMATS 


IV I SiH 


RIGID  FORMAT  DMAF  LISTING 
RELEASE  APR.  1984 

DISPLACEMENT  APPROACH,  RICID  FORMAT  3 

LEVEL  2.0  NASTRAN  DMAP  COMPILER  - SOURCE  LISTING 


(30,'  COND 
(pT'  EMA 
(32)  COND 
(5§)  GPHG 
(34)  OFP 

35  LABEL 
(36)  EQUIV 
(3?)  COND 
(38 'l  SMA3 

39  LABEL 

40  PARAH 
(57)  GP4 


(42)  COND 
43  PURGE 
(44)  COND 
45  PARAM 
(46)  COND 
(4?)  GPSP 
(4B)  OFP 
49  LABEL 
(50)  EQUIV 
(ST)  COND 
(02)  MCE  I 
(53)  MCE2 
34  LABEL 
'55)  EQUIV 
(56'  COND 
(57)  SUE  I 
58  LABEL 
(§9)  EQUIV 

(60)  EQUIV 

(61)  COND 

(62)  S’lPI 

(63)  9MP2 
64  LABEL 


ERROR I , NOKGG  S 

GPECT , MD ICT,  MELM/MGG,  /-l/C.Y,  WTMASS=  1.08 
LGPWG, GRDPNT  S 


BGPDP , CSTM, EQEX1N , MGG/QGPKG/ V, Y, GRDPNT=  -l/C.Y, MTMASS  8 
OGPWG, , , , , //S , H , CARDNO  3 


LGPWG  S 

KCGX, KGG/NOGENL  S 
LBL11.N0GENL  S 

GEI.KGGX/KGG/LUSET/NOGENL/HOSIHP  S 
LBL  < t 8 

//*MPY*/NSKIP/O/0  8 

’ EQf;XIH  • GPDT*  BGPDT.  CSTM.  GPST/RG,  YB,  USET,  ASET/ 

. N , HPCF 1/S , N . HPCF2/S , H , SINGLE/S , N , OMIT/S , H , REACT/S , 
• 2 ’ BEPEAT/S , N . NOSET/S , H.ifOL/S, K, HOA/C, Y, ASETOUT/  S , 
AUlOSrC  S 

ERR0R3.N0L  3 


H, 

Y, 


KAtt,  KLR,  DM,  MLR,  fRVREACT/GH/MPCF  1/CO/OHIT/KFS/SIHCLE/QG/NOSET  8 
LBL4 , GENEL  S 

//*EQ*/GFSFFLG/AUTOSFC/0  S 
LBL4 , GPSPFLG  8 

GPL , GPST , USET, S I L/OGPST/S , H , NOGPST  8 
OGPST,  , . , , //S , N , CARDNO  S 
LBL4  8 

KGG.KNN-'MPCFl/MGG.MNN/MPCFI  8 
LBL2.MPCF1  S 
USST.RG/GM  S 

USET. GM,  KGG,  MGG, , /KNN.  ?iNN, . 8 
LBL2  3 

KNN, KFF/S INGLE/ HNH. MFF/S INGLE  S 
LBL3, SINGLE  S 

USET , KNN , MIIN , , /KFF , KFS , , BFF. , @ 

LBL3  8 

KFF , KAA'OMI  T 3 
I1FF , MAA/OMIT  8 
LBL5.0MIT  S 

USET.KFF, ,,/CO,KAA,KOO,LOO 3 

USET , GO , HFF/MAA  S 
LBL5  S 
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RIGID  FORMAT 
IlELEASE  APR. 

DISPLACEMENT 

LEVEL  2. 

(63)  COI1D 
£66)  RBMG1 
£6?)  RBMG2 
(68)  RBMG3 
£69)  HBMG4 
70  LABEL 
(7?)  DPD 

<T2)  CORD 
73  PARAM 
£74)  READ 

£73)  OFP 
£76)  CORD 
£7?)  OFP 
(78)  SDR1 
£79)  COND 

£53)  EQHQK 

£81)  OFP 
82  LABEL 
£83)  SDR2 

(H)  OFP 

(S3)  cord 
(86)  PLOT 

(a?)  PRTH5G 
88  LABEL 
(89)  JUMP 
90  LABEL 
£5T)  PRTPARM 
92  LABEL 
£93)  PRTPARM 
94  LABEL 
<95)  PRTPARM 
96  LABEL 
£97)  PRTPARM 

98  LABEL 

99  PURCE 
100  END 


DHAP  LISTING 
1984 

APPROACH,  RIGID  FORMAT  3 
0 HASTRAH  DMAP  COMPILER  - SOURCE  LISTING 

LBL6, REACT  9 

USET , KAA,  HAA/KLL , KLR,  KRR,  MLL , MLR,  MRR  9 
KLL/LLL  0 
LLL.KLR,  KRR/DH  « 

DM, MLL, MLR, MRR/MR  8 
LBLC  8 

DYNAMICS, GPL, SIL,  USET/GPLD.SILD,  UBETD, , , , , , .EED.EODYN/'  LUSET/ 
LUSETD/'KOTFL/'NOBLT/'HOPSDL/'HOFRL/  JUWLFT/ROTRL/S,  N , KOEED/V 
ROUE  8 

ERR0R2 , ROEED  8 
/✓SHPYS/'BEIGV/l/'- 1 9 

KAA , KAA,  MR,  DM,  EED , USET.  CASECC/'LAHA,  PHI  A,  MI , OEIGS/CMODES*/  S , H , 
REIGV  8 

OE IGS ■ , ■ ■ , //S ■ H , C ARDRO  8 

FIHIS, REIGV  3 

LAMA ✓✓B.H.CARBHO  8 

USET,  ,PHIA, , ,GO,GM,  ,KFS, ./PHIG,  ,GG/1/*REIG*  3 
HOMPCF.GRDEQ  * 

CASECC , EQEXIR,  GPL,  BGPDT,  S IL,  USET,  KGG,  GM,  PHIG,  LAMA,  «C,  CSTM/0SM1/ 
V,  Y, OPT=0/V,  Y,  GRDEG/- 1 * 

0QM1, , , , ,//S,R,CARDHO  S 

ROMPCF  8 

CASECC , CSTM,  HPT, D IT, EQEXI K , S I L, , , BCPDP , LAMA, GG, PHIG, EST, , / , 

G&G  1 , OPH IG.  OES I , OEF 1 , PPHIG/*RE  IG*  3 

OPHIG,  OQGl  ,OEfl  ,0ES1 , , //S , R . CAHDHO  3 

P2.JUMPPL0T  * 

PLTPAR.  GPSETS , ELSETS , CASECC , BGPDT, EQEXIH,  SIP, .FPHIG.GPECT.0ES1/ 
PLOTX2/HS I L/LUSEP/ JUHPPLOT/FLTFLG/S,  K , PF 1LE  S 

PL0TX2//  3 

P2  8 

FINIS  8 

ERROR!  S 

//-l /sKODES*  8 

ERR0R2  S 

//-2/SMODES*  * 

ERP.0R3  S 

//-3/*M0DESS  8 

ERH0R4  S 

//-4/*M0DES«  8 

FINIS  8 

DUMMY/ ALWAYS  8 

8 
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3. A. 2 Description  of  DMAP  Operations  for  Normal  Mode  Analysis 

5.  GP1  generates  coordinate  system  transformation  matrices,  tables  of  grid  point  locations,  and 
tables  relating  the  Internal  and  external  grid  point  numbers. 

6.  PLTTRAN  modifies  special  scalar  grid  points  in  the  BGPDT  and  SIL  tables. 

7.  GP2  generates  Element  Connection  Table  with  internal  indices. 

10.  Go  to  DMAP  No.  18  if  there  are  no  structure  plot  requests. 

11.  PLTSET  transforms  user  input  into  a form  used  to  drive  the  structure  plotter. 

12.  PRTNSG  prints  error  messages  associated  with  the  structure  plotter. 

15.  Go  to  DMAP  No.  18  if  no  undeformed  structure  plots  are  requested. 

16.  PL0T  generates  all  requested  undeformed  structure  plots. 

17.  PRTMSG  prints  plotter  data  and  engineering  data  for  each  undeformed  plot  generated. 

19.  GP3  generates  Grid  Point  Temperature  Table. 

20.  TA1  generates  element  tables  for  use  in  matrix  assembly  and  stress  recovery. 

21.  Go  to  DMAP  No.  96  and  print  Error  Message  No.  4 if  there  are  no  structural  elements. 

25.  EMG  generates  structural  element  stiffness  and  mass  matrix  tables  and  dictionaries  for  later 
assembly  by  the  EMA  module. 

27.  Go  to  DMAP  No.  29  if  no  stiffness  matrix  is  to  be  assembled. 

28.  EMA  assembles  stiffness  matrix  [K*  ] and  Grid  Point  Singularity  Table, 

30.  Go  to  DMAP  No.  SO  and  print  Error  Message  No.  1 if  no  mass  matrix  is  to  be  assembled. 

31.  EMA  assembles  mass  matrix  C^ggl- 

32.  Go  to  DMAP  No.  35  if  no  weight  and  balance  information  is  requested. 

33.  GPWG  generates  weight  and  balance  information. 

34.  0FP  formats  the  weight  and  balance  information  prepared  by  GPWG  and  places  it  on  the  system 
output  file  for  printing. 

36.  Equivalence  [K*g]  to  [Kgg]  if  no  general  elements  exist. 

37.  Go  to  DMAP  No.  39  if  no  general  elements  exist. 

38.  SMA3  adds  general  elements  to  [K*  ] to  obtain  stiffness  matrix  [K  ]. 

yy  y y 

41.  GP4  generates  flags  defining  members  of  various  displacement  sets  (USET)  and  forms 
multipoint  constraint  equations  [R  3 {u  } = 0. 

y y 

42.  Go  to  DMAP  No.  94  and  print  Error  Message  No.  3 if  no  Independent  degrees  of  freedom  are 
defined. 

44.  Go  to  DMAP  No.  49  if  general  elements  are  present. 

46.  Go  to  DMAP  No.  49  if  no  potential  grid  point  singularities  exist. 

47.  GPSP  generates  a table  of  potential  grid  point  singularities. 
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50.  Equivalence  CKggJ  to  [K„„]  and  [Kgg]  to  [H„„]  if  „0  .ultipoint  constraints  exist. 

51.  Go  to  DMAP  No.  54  if  no  multipoint  constraints  exist. 

52.  MCE1  partitions  multipoint  constraint  equations  [Rg]  = [Rm  | and  solves  for 

multipoint  constraint  transformation  matrix  [G  ] = -TR  tVr  1 

m L mJ  L nJ* 

53.  MCE2  partitions  stiffness  and  mass  matrices 


Knn  j Knm 


Kmn  1 ^mm 


and  performs  matrix  reductions 


[K  J = Ir1-)-.,— j and  [M  ] = M 


M f 


^nn^  * I,:nnJ  * + nj,][y  * tGiUKrrc»][GJ  ™d 

■ w„„3  * r*t\n]  * [«;>„]  * Kjitviv  • 

55.  Equivalence  [Knn]  to  [Kff]  and  [Mnn3  to  [Mff]  if  no  single-point  constraints  exist. 

56.  Go  to  DMAP  No.  58  if  no  single-point  constraints  exist. 

57.  SCE1  partitions  out  single-point  constraints 


Msf  I Hss_ 


59.  Equivalence  [K.^]  to  [Kaa]  if  no  omitted  coordinates  exist. 

60.  Equivalence  to  [Mga]  if  no  omitted  coordinates  exist. 

61.  Go  to  DMAP  No.  64  if  no  omitted  coordinates  exist. 

62.  SMP1  partitions  constrained  stiffness  matrix 


[K  ] = — 

Koa  I Koo 


solves  for  transformation  matrix  [G  ] = -[K  ]_1rK  1 

o L ooJ  L oaJ 

and  performs  matrix  reduction  [K  ] = [K  ] + [KT  ITG  1 

aa  L aaJ  L oaJL  oJ  ’ 

63.  SMP2  partitions  constrained  mass  matrix 
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[Mff]  = , 

Koa  i Hoo 


and  performs  matrix  reduction 


WaaJ  • W„]  * t"LKGD]  * [6j]£HM]  * [Gj][B00]tG0]  . 


65.  Go  to  DMAP  No.  70  if  no  free-body  supports  exist. 

66.  RBMG1  partitions  out  free-body  supports 


. mV 

Si  ' V 


and  [Maa] 


,Mrt  1 Hrr_ 


67.  RBMG2  decomposes  constrained  stiffness  matrix  [K  1 = n iru  1 

iZJ  L Z2JL  £,£J‘ 

68.  RBMG3  forms  rigid  body  transformation  matrix 

[0]  ■ -Rur,[icuj. 

calculates  rigid  body  check  matrix 

m = CKrr]  + [Kjr][D] 
and  calculates  rigid  body  error  ratio 


A • 

TOT 


f I 

69.  RBMG4  forms  rigid  body  mass  matrix 

[ny]  = [«rr]  + [Mjr][D]  + [DT][Hjlr3  + [DT][Mm][D]. 

71.  DPD  extracts  Eigenvalue  Extraction  Data  from  Dynamics  data  block. 

72.  Go  to  DMAP  No.  92  and  print  Error  Message  No.  2 if  there  is  no  Eigenvalue  Extraction  Da- 
74.  READ  extracts  real  eigenvalues  and  eigenvectors  from  the  equation 

[Kaa  - AMaaH>  * 0 * 

calculates  rigid  body  modes  by  finding  a square  matrix  [*  ] such  that 

[»„]  ■ t*;0]t»r]t«ra] 

is  diagonal  and  normalized,  computes  rigid  body  eigenvectors 


Da 

_ ro 

A 

L r°  J 
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( 


w - r*>aa][*a] 

and  normalizes  eigenvectors  according  to  one  of  the  following  user  requests: 

1)  Unit  value  of  a selected  component 
2}  Unit  value  of  the  largest  component 
3)  Unit  value  of  the  generalized  mass. 

75.  0FP  formats  the  summary  of  eigenvalue  extraction  information  (0EIGS)  prepared  by  READ  and 
places  it  on  the  system  output  file  for  printing. 

76.  Go  to  DMAP  No.  98  and  make  normal  exit  if  no  eigenvalues  were  found. 

77.  0FP  formats  the  eigenvalues  {LAMA)  prepared  by  READ  and  places  them  on  the  system  output 

file  for  printing.  r 

78.  SDR1  recovers  dependent  components  of  the  eigenvectors 

{V  = IV  {V  = - Uf> 

*o  ) 

{V  = [Gm]  {V  * 


^g> 


and  recovers  single-point  forces  of  constraint  {q&>  = 


79.  Go  to  DMAP  No.  82  if  no  multipoint  constraint  force  balance  is  requested. 

80.  EQMCK  calculates  the  force  and  moment  equilibrium  check  and  prepares  the  multipoint 
constraint  force  balance  (0QM1)  for  output. 

81.  0FP  formats  the  table  prepared  by  EQMCK  and  places  it  on  the  system  output  file  for 
printing. 

83.  SDR2  calculates  element  forces  (0EF1)  and  stresses  (0ES1)  and  prepares  eigenvectors  (0PHIG) 
and  single-point  forces  of  constraint  (0QG1)  for  output  and  translation  components  of  the 
eigenvectors  (PPHIG) . 

84.  0FP  formats  the  tables  prepared  by  SDR2  and  places  them  on  the  system  output  file  for 
printing. 

85.  Go  to  DMAP  No.  88  if  no  deformed  structure  plots  are  requested. 

86.  PL0T  generates  all  requested  deformed  structure  and  contour  plots. 

87.  PRTMSG  prints  plotter  data,  engineering  data,  and  contour  data  for  each  deformed  plot 

generated.  K 
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89.  Go  to  DMAP  No.  98  and  make  normal  exit. 

91.  Print  Error  Message  No.  1 and  terminate  execution. 
93.  Print  Error  Message  No.  2 and  terminate  execution. 
95.  Print  Error  Message  No.  3 and  terminate  execution. 
97.  Print  Error  Message  No.  4 cv d terminate  execution. 


I 
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3.4.3  Output  for  Normal  Mode  Analysis 

Earh  eigenvalue  is  identified  with  a made  number  determined  by  sorting  the  eigenvalues  by 
their  algebraic  magnitude.  The  following  summary  of  the  eigenvalues  extracted  is  automatically 
printed: 

1.  Mode  Number 

2.  Extraction  Order 

3.  Eigenvalue 

4.  Radian  Frequency 

5.  Cyclic  Frequency 

6.  Generalized  Mass 

7.  Generalized  Stiffness 

The  following  summary  of  the  eigenvalue  analysis  performed,  using  the  Inverse  Power  method, 
is  automatically  printed: 

1.  Number  of  eigenvalues  extracted. 

2.  Number  of  starting  points  used. 

3.  Number  of  starting  point  moves. 

4.  Number  of  triangular  decompositions. 

5.  Number  of  vector  iterations. 

6.  Reason  for  termination. 

(1)  Two  consecutive  singularities  encountered  while  performing  triangular 
decomposition. 

(2)  Four  shift  points  while  tracking  a single  root. 

(3)  All  eigenvalues  found  in  the  frequency  range  specified. 

(4)  Three  times  the  number  of  roots  estimated  in  the  frequency  range  have  been 
extracted. 

(5)  All  eigenvalues  that  exist  in  the  problem  have  been  found. 

(6)  The  number  of  roots  desired  have  been  found. 

(7)  One  or  more  eigenvalues  have  been  found  outside  the  frequency  range  specified. 

(8)  Insufficient  time  to  find  another  root. 

(9)  Unable  to  converge 

7.  Largest  off-diagonal  modal  mass  term  and  the  number  failing  the  criterion. 
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The  following  sunnary  of  the  eigenvalue  analysis  performed,  using  the  Determinant  method, 
automatically  printed: 

1-  Number  of  eigenvalues  extracted. 

2.  Number  of  passes  through  starting  points. 

3.  Number  of  criteria  changes. 

4.  Number  of  starting  point  moves. 

5.  Number  of  triangular  decompositions. 

6.  Number  of  failures  to  iterate  to  a root. 

7.  Reason  for  termination. 

(1)  The  number  of  roots  desired  have  been  found. 

(2)  All  predictions  for  eigenvalues  are  outside  the  frequency  range  specified. 

(3)  Insufficient  time  to  find  another  root. 

(4)  Matrix  is  singular  at  first  three  starting  points. 

8.  Largest  off-diagonal  modal  mass  term  and  the  number  failing  the  criterion, 

9.  Swept  determinant  function  for  each  starting  point. 

The  following  nimmar,  „f  the  eigenvalue  analysis  perfonved,  using  the  Bivens  method,  is 
automatically  printed: 

1.  Number  of  eigenvalues  extracted. 

2.  Number  of  eigenvectors  computed. 

3.  Number  of  eigenvalue  convergence  failures. 

'•  Number  of  eigenvector  convergence  failures. 

5.  Reason  for  termination. 

(1)  Normal  termination. 

(2)  Insufficient  time  to  calculate  eigenvalues  and  number  of  eigenvectors  requested. 

(3)  Insufficient  time  to  find  additional  eigenvectors. 

6.  Largest  off-diagonal  modal  mass  term  and  the  number  failing  the  criterion. 

The  following  sugary  of  the  eigenvalue  analysis  performed,  using  the  Tridiagonal  Reduction 
(FEER  - Fast  Eigenvalue  Extraction  Routine}  method,  is  automatically  printed. 

1.  Number  of  eigenvalues  extracted. 

2.  Number  of  starting  points  used. 

Tins  corresponds  to  the  total  number  of  random  starting  and  restart  vectors  used  by  the 
FEER  process. 
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3.  Number  of  starting  point  moves. 

Not  used  in  FEER  {set  equal  to  zero). 

4.  Number  of  triangular  decompositions. 

Always  equal  to  one,  except  for  unshifted  vibration  problems  (roots  starting  from  the 
lowest  requested).  In  this  case,  a maximum  of  three  shifts  and  three  decompositions  are 
employed  to  remove  possible  stiffness  matrix  singularities. 

5.  Total  number  of  vector  iterations. 

The  total  number  of  reorthogonalizations  of  all  the  trial  vectors  employed. 

6.  Reason  for  termination. 

(0)  Normal  termination. 

(1)  Fewer  than  the  requested  number  of  eigenvalues  and  eigenvectors  have  been 
extracted. 

(3)  The  problem  size  has  been  reduced.  However,  the  desired  number  of  accurate 
eigensolutions  specified  on  the  EIG8  or  EIGR  card  may  have  been  obtained.  A 
detailed  list  of  the  computed  error  bounds  can  he  obtained  by  requesting  DIAG  16  in 
the  Executive  Control  Deck. 

7.  Largest  off-diagonal  modal  mass  term  and  the  number  failing  the  mass  orthogonality 
criterion. 

The  following  output  may  be  requested: 

1.  Eigenvectors  along  with  the  associated  eigenvalue  for  each  mode. 

2.  Nonzero  components  of  the  single-point  forces  of  constraint  for  selected  modes  at 
selected  grid  points. 

3.  Forces  and  stresses  in  selected  elements  for  selected  modes. 

4.  Undeformed  plot  nf  the  structural  model  and  mode  shapes  for  selected  modes. 

5.  Contour  plots  of  stresses  and  displacements  for  selected  modes. 

3.4.4  Case  Control  Deck  for  Normal  Mode  Analysis 

The  following  items  relate  to  subcase  definition  and  data  selection  for  Normal  Mode 
Analysis: 

1*  METH0D  must  be  used  to  select  an  EIGR  card  that  exists  in  the  Bulk  Data  Deck. 

2.  On  restart,  the  current  EIGR  card  controls  the  eigenvalue  extraction,  regardless  of  what 
calculations  were  made  in  the  previous  execution.  Consequently,  when  making  restarts 
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with  either  the  Determinant  method,  the  Inverse  Power  method  or  the  Tridiagonal 
Reduction  (FEER)  method,  METH0D  should  be  changed  to  select  an  EIGR  card  that  avoids  the 
extraction  of  previously  found  eigenvalues.  This  is  particularly  important  following 
unscheduled  exits  due  to  insufficient  time  to  find  all  eigenvalues  in  the  range  of 
interest. 

3.  An  SPC  set  must  be  selected  unless  the  model  is  a free  body  or  all  constraints  are 
specified  on  GRID  cards.  Scalar  Connection  cards  or  with  General  Elements. 

4.  Multiple  subcases  are  used  only  to  control  output  requests.  A single  subcase  is 
sufficient  if  the  same  output  is  desired  for  all  modes.  If  multiple  subcases  are 
present,  the  output  requests  will  be  honored  in  succession  for  increasing  mode  numbers. 
M0DES  may  be  used  to  repeat  subcases  in  order  to  make  the  same  output  request  for 
several  consecutive  modes. 

3.4.5  Parameters  for  Normal  Mode  Analysis 

The  following  parameters  are  used  in  Normal  Mode  Analysis: 

1.  GRDPNT  - optional.  A positive  integer  value  of  this  parameter  will  cause  the  Grid  Point 
Weight  Generator  to  be  executed  and  the  resulting  weight  and  balance  information  to  be 
printed.  All  fluid  related  masses  are  ignored. 

2.  WTMASS  - optional.  The  terms  of  the  structural  mass  matrix  are  multiplied  by  the  real 
value  of  this  parameter  when  they  are  generated  in  EMA.  Not  recomnended  for  use  in 
hydroelastic  problems. 

3.  C0UPMASS  - CPBAR,  CPR0D,  CPQUADi,  CPQUAD2,  CPTRIA1,  CPTRIA2,  CPTUBE,  CPQDPLT , CPTRPLT , 
CPTRBSC  - optional.  These  parameters  will  cause  the  generation  of  coupled  mass  matrices 
rather  than  lumped  mass  matrices  for  all  bar  elements,  rod  elements,  and  plate  elements 
that  include  bending  stiffness. 

4.  0PT  - optional.  A positive  integer  value  of  this  parameter  causes  both  equilibrium  and 
multipoint  constrain1*’  forces  to  be  calculated  for  the  Case  Control  output  request, 
MPCF0RCE.  A negative  integer  value  of  this  parameter  causes  only  the  equilibrium  force 
balance  to  be  calculated  for  the  output  request.  The  default  value  is  0 which  causes 
only  the  multipoint  constraint  forces  to  be  calculated  for  the  output  request. 
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5.  GRDEQ  - optional.  A positive  integer  value  of  this  parameter  selects  the  grid  point 
about  which  equilibrium  will  be  checked  for  the  Case  Control  output  request,  MPCF0RCE. 
If  the  integer  value  is  zero,  the  basic  origin  is  used.  Default  is  -1. 

6.  ASET0UT  - optional.  A positive  integer  value  of  this  parameter  causes  the  ASET  output 
data  block  to  be  generated  by  the  GP4  module.  A negative  integer  value  or  0 suppresses 
the  generation  of  this  output  data  block.  The  default  value  is  0. 

7.  AUT0SPC  - reserved  for  future  optional  use.  The  default  value  is  -1. 


3*4.6  Optional  Diagnostic  Output  for  FEER 

Special  detailed  information  related  to  the  generation  of  the  reduced  problem  size,  the 
elements  of  the  reduced  tridiagonal  matrix,  computed  error  bounds  and  other  numerical  tests  can  be 
obtained  by  requesting  DIAG  16  in  the  NASTRAN  Executive  Control  Deck. 


The  meaning  of  this  information  is  explained  below  in  the  order  in  which  it  appears  in  the 
DIAG  16  output. 


0RDER 
MAX  RANK 


The  order  of  the  unreduced  problem  (size  of  the  [K  ] matrix) 

FEERn,aSimiJn'  numfaer  of  existin9  fl'nite  eigensolutions  as  initially  detected  by 


RED  0RDER 
0RTH  VCT 


The  order  of  the  reduced  eigenproblem  which  will 
of  accurate  solutions  requested  by  the  user 


be  solved  to  obtain  the  number 


The  number  of  previously  computed  accurate  eigenvectors  on  the  eigenvector  file 
which  were  generated  prior  to  a restart  or  by  the  NASTRAN  rigid  body  mode 


USER  SHIFT 
INTERNAL  SHIFT 


The  user  specified  shift  after  conversion  from  cycles  to  radians  - squared  (used 
only  in  frequency  problems). 

A small  positive  value  automatically  computed  to  remove  singularities  if  the 
user  has  specified  a zero  shift.  Otherwise,  the  negative  of  the  user  shift 
(used  only  in  frequency  problems). 


SINGULARITY  CHECK  - PASS:  the  shifted  stiffness  matrix  is  non-singular 

- ****:  the  number  of  internal  shifts  needed  to  remove  stiffness  matrix 
singularities 


TRIDIAGONAL  ELEMENTS  ROW  j,  **,  ***,  ****  _ jhe  computecj  tridiagonal  elements  of  the  reduced 

eigenmatrix: 

j - Matrix  row 

**  - Diagonal  element 

***  - Off-diagonal  element 

****  _ First  estl-mate  of  0ff-diagonal  element  in  the  next  row 


0RTH  ITER 


The  number  of  times  a reorthogonalization  of  a trial  vector  has  been  performed. 
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“ ™w  ‘ ---M  — 

N0RMAL  FACT  . The  noma]  Nation  factor  for  the  reorthogonal  ited  trial  rector 

” *E  * ' *"  “re  "Pt  — **  Subroutine  FEER3,  * single-precision  words 

FEER  QRW  ELEMENT  *,  ITER  **,  ***,  RAT  10  ****,  pR0j  *****. 

The  internal  eigenvalue  number  in  the  order  of  its  extraction  by  FEER 

' iSSsSSS^sSSsviS 

" a=ssjr«s£  ^StSrd-s>ste" 

' XS“gSSs°nfSj  ?he“sSti“;t,PU"'00t  Bls,envert°r  “ previously 


** 


*** 


**** 


***** 


PHYSICAL  EIGENVALUE  *,  **,  THE0R  ERR0R  ***  PERCENT,  PASS  0R  FAIL: 


* 

** 

*** 

PASS 

FAIL 


The  internal  eigenvalue  number  In  the  order  of  its  extraction  by  FEER 
' problems}'3*51*  PhyS,Ci"  e,senvi,,,re  <»  for  buckling  problems,  „■  for  frequency 
Theoretical  upper  bound  on  the  relative  eigenvalue  error 

' or  ™pk  datacard*  (default  % 'SSASl  1!  WjSfS'J-.Jft.a 

' Sr  furtherdprocessing9reater  tha"  the  1,"’“aHd  *"d  «><=  »°db  is  not  accepted 

” *E  m *"  "*  ' °Pe"  ““d  * Subroutine  FEER4.  single-precision  words 

FEER  COMPLETE  *,  **,  ***s  **** 

' I«ffnS”«"?r?™  ij^diliSe  "“"““'O"  of  the  shifted 

the  Executive  Control  DeS)  ™ * tal  tlme  1S  specif7ed  on  the  TIME  card  in 

remaining  CPU  time,  in  seconds  after  completing  Subroutine  FEER3 
The  remaining  CPU  time,  in  seconds  after  completing  Subroutine  FEER4 

• SjsSdlrbe'rSii'J^  ?■  tte  Shmad 

by  an  addition  considered  to  be  a mult:  pi  neat!  on  or  division  followed 

3.4.7  The  APPEND  Feature 

In  real  eigenvalue  analysis,  i,  is  frequently  necessary  to  add  new  eigenvalues  and 
eigenvectors  to  those  already  computed  in  a previous  run.  The  APPEND  feature  (see  Section  9.2.2  of 


** 

*** 

**** 
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the  Theoretical  Manual  for  details)  makes  it  possible  to  do  this  without  re-executing  the  entire 
problem.  It  is  available  when  using  the  Inverse  Power,  Determinant  and  Tridiagonal  Reduction 
(FEER)  methods  of  eigenvalue  extraction. 

In  order  to  use  the  APPEND  feature,  the  user  should  employ  the  following  steps: 

1.  Request  a checkpoint  of  an  eigenvalue  problem  by  employing  either  the  Inverse  Power, 
Determinant  or  Tridiagonal  Reduction  (FEER)  method. 

2.  Check  to  ensure  that  at  least  one  eigenvalue  and  one  eigenvector  are  computed  in  this 
run  and  that  the  LAMA  (eigenvalue)  and  PHIA  (eigenvector)  files  are  successfully 
checkpointed. 

3.  Restart  the  problem  by  changing  either  the  METH0D  card  in  the  Case  Control  Deck  and/or 

the  EIGR  card  in  the  Bulk  Data  Deck  and  ensuring  that  the  following  conditions  are 
satisfied; 

a.  The  structural  model  and  the  constraint  data  for  the  restart  must  be  the  same  as 
that  used  in  the  checkpoint  run. 

b.  The  method  of  eigenvalue  extraction  employed  in  the  restart  need  not  be  the  same  as 
that  used  in  the  checkpoint  run,  but  the  range  of  eigenvalues  specified  on  the  EIGR 
Bulk  Data  card  should  not  include  the  eigenvalues  already  checkpointed  in  Step  1. 

c.  If  the  user  wishes  to  retrieve  only  a subset  of  the  checkpointed  eigenvalues  and 
eigenvectors,  a DMAP  alter  should  be  employed  in  the  Executive  Control  Deck  to  reset 
the  parameter  NEIGV  to  the  desired  value  by  means  of  a PARAM  statement  just  before 

the  READ  module  in  the  DMAP  sequence.  (See  Section  9.2.2  of  the  Theoretical  Manual 
for  details). 

4.  Note  that  the  eigenvalues  and  eigenvectors  output  by  the  restart  include  those  retrieved 
from  the  checkpointed  run  of  Step  1.  Also,  the  resulting  eigenvectors  are  normalized 
according  to  the  method  of  normalization  specified  in  the  restart. 

3*4-8  Automatic  ALTERs  for  Automated  Multi-stage  Substructuring 

The  following  lines  of  the  Normal  Mode  Analysis,  Rigid  Format  3,  are  ALTERed  in  automated 
substructure  analyses. 

Phase  1:  4,  42,  65-70,  71-89 

Phase  2:  4,  5-5,  8-18,  21-21,  30-30,  36-39,  44-49,  79-91 
Phase  3:  65-70,  71-77,  78 
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If  ARP  DISP,  SUBS  is  used,  the  user  may  also  specify  ALTERs.  However,  these  must  not 
interfere  with  the  automatically  generated  DMAP  statement  ALTERs  listed  above.  See  Section  5.9  for 
a description  and  listing  of  the  ALTERs  which  are  automatically  generated  for  substructuring. 


3*4.9  Rigid  Format  Error  Messages  from  Normal  Mode  Analysis 

The  following  fatal  errors  are  detected  by  the  DMAP  statements  in  the  Normal  Mode  Analysis 
rigid  format.  The  text  for  each  error  message  is  given  below  in  capital  letters  and  is  followeo  by 
additional  explanatory  material , including  suggestions  for  remedial  action. 


N0RMAL  M0DE  ANALYSIS  ERR0R  MESSAGE  N0.  1 - MASS  MATRIX  REQUIRED  F0R  REAL  EIGENVALUE  ANALYSIS. 

The  mass  matrix  is  null  because  either  no  structural  elements  were  defined  with  Connection  cards, 
nonstructural  mass  was  not  defined  on  a Property  card,  or  the  density  was  not  defined  on  a Material 
card. 


N0RMAL  M0DE  ANALYSIS  ERR0R  MESSAGE  N0.  2 - EIGENVALUE  EXTRACTI0N  DATA  REQUIRED  F0R  REAL  EIGENVALUE 
ANALYSIS. 

Eigenvalue  extraction  data  must  be  supplied  on  an  EIGR  card  in  the  Bulk  Data  Deck  and  METH0D  in  the 
Case  Control  Deck  must  select  an  EIGR  set. 


N0RMAL  M0DE  ANALYSIS  ERR0R  MESSAGE  N0.  3 - N0  INDEPENDENT  DEGREES  0F  FREED0M  HAVE  BEEN  DEFINED. 

Either  no  degrees  of  freedom  have  been  defined  on  GRID,  SP0INT  or  Scalar  Connection  cards,  or  all 
defined  degrees  of  freedom  have  been  constrained  by  SPC,  MPC,  SUP0RT,  0MIT  or  GRDSET  cards,  or 
grounded  on  Scalar  Connection  cards. 

N0RMAL  M0DE  ANALYSIS  ERR0R  MESSAGE  N0.  4 - N0  STRUCTURAL  ELEMENTS  HAVE  BEEN  DEFINED. 

No  structural  elements  have  been  defined  with  Connection  cards. 
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STATIC  ANALYSIS  WITH  DIFFERENTIAL  STIFFNESS 
3.5  STATIC  ANALYSIS  WITH  DIFFERENTIAL  STIFFNESS 

3.5.1  DMAP  Sequence  for  Static  Analysis  with  Differential  Stiffness 

RIGID  FORMAT  DKAP  LISTING 
RELEASE  APR.  19R4 

DISPLACEMENT  APPROACH,  RIGID  FORMAT  4 

LEVEL  3.0  NASTRAH  DMAP  COMPILER  - SOURCE  LISTIHG 

OPTIONS  IN  EFFECT  GO  ERR=2  LIST  NODECK  NOREF  HOOSCAR 


1 

BEGIN 

DISP  04  - DIFFERENTIAL  STIFFNESS  ANALYSIS  - APR.  1984  8 

2 

PftECHK 

ALL  3 

3 

PARAM 

//*MFY*/CARDNO/0/O  8 

<3> 

GP1 

GEOM1 . GEOM2 . /GPL , EQEXIN , GPDT , CSTM, BGPDT, S I L/S . H , LUSET/  8 . H , 
NGGPDT/MINUS1=-1  8 

CD 

COND 

ERR0R3 , NOGPDT  8 

CD 

PLTTRAN 

BGPDT, S IL/BGPDP , S I P/LUSET/S , N, LUSEP  8 

CD 

GP2 

GEOM2, EQEXIH/ECT  8 

a 

PARAML 

FCDB//*PRES*////JUMPPLOT  8 

9 

PURGE 

PLTSETX,  PLTPAR.GPSETS , ELSETS/JUMPPLOT  8 

<5> 

COND 

PI , JUMPPLOT  8 

CiD 

PLTSET 

PCDB , EQEXI N , ECT/PLTSETX,  PLTPAR,  GPSETS , ELSETS/S , N , NS I L/  S , N . 

JUMPPLOT  8 

CD 

PRTMSG 

PLTSETX//  8 

13 

PARAM 

//*MPY*/PLTFLG/1/1  8 

14 

PARAM 

//*MPY*/PFILE/0/0  8 

CD 

COND 

PI, JUMPPLOT  8 

CD 

PLOT 

PLTPAR, GPSETS, ELSETS,CASECC,BCPDT,EQEXIN,S1L,  ,ECT,  ,/PLOTXI/ 
NS  I L/LUSET/S . N , JUTIPPLOT/S , N , PLTFLG/S ,N,  PFILE  8 

PRTMSG 

PLOTX1//  S 

ia 

LABEL 

PI  8 

CD 

GP3 

GEO  M3 , EtlEX  I N , GE0M2/SLT,  CPIT/S , N,  NOGRAV  8 

20 

PARAM 

//*AHD*/HOMCG/NOGRAV/V,Y,GRDPNT=-1  8 

CD 

TA1 

ECT.  EPT.  BGPDT, S IL.GPTT. CSTM/EST.GEI , GPECT, ./LUSET/S.N.NOS1MP/I/ 
S , N , NOGEHL/S , N , GENEL  S 

CD 

COND 

ERROR1 , NOS  1 MP  8 

23 

PURCE 

OCrST/GEHEL  8 

24 

PARAM 

//*ADD*/N0KCCX/l/O  8 

(25) 

EHG 

EST,  CSTM, MPT, DIT, GEOM2, /KELM, KD1CT,  HELM, HDICT, , /S, H, HOKGGX/  S, 
N,  N0KGC////C,  Y.  COUP  MASS/C . Y,  Gl’BAIl/C . Y,  CPROO/G,  Y.  CPQUAD  1/C.  Y. 
CPOUAD2/C, Y, CPTRI Al/C , Y.CPTRI A2/  C. Y, CPTUBE/C. Y.CPQDPLT/C,  Y, 
CPTRPLT/C , Y , GPTRBSC  8 

26 

PURGE 

KGGX,  GPST/NOKCGX/MGC/NOMGG  8 

<D 

COND 

JMPKGG,  NOKGGX  8 

CD 

EMA 

GPECT,  KD1CT,  KF.LM/KGGX,  GPST  S 

29 

LABEL 

JMl’KGC  8 
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RIGID  FORMAT  DHAP  LISTING 
RELEASE  APR.  1984 

DISPLACEMENT  APPROACH,  RIGID  FORMAT  4 

LEVEL  2.0  HAS  TRAN  DMAP  COMPILER  - SOURCE  LISTING 


(30) 

COHD 

JMPMGG, NOMGG  8 

(31) 

EEIA 

GPECT,  MDICT,  HELM/TIGG,  /-  l/C , V,  TfTMASS=  1.03 

32 

LABEL 

JMPMGC  8 

(33) 

COND 

LBL1.GRDPNT  8 

@> 

COOT) 

EHR0R4, NOKGG  0 

cn> 

GPKG 

BGPDP , CSTM,  EQEXIH,  MCG/QGPVC/'V,  Y, GRDPHT/'C , Y,  WTMAS9  S 

dD 

OFP 

OGPWG A'S.N.CARDHO  8 

3? 

LABEL 

LBL1  8 

<38) 

EQUIV 

KGGX,  KGG/NOGEHL  9 

(39) 

COND 

LBL 1 1 , HOGENL  8 

(40) 

SHA3 

GE 1 . KGGX/KGG/LUSET/NOGENL/HOS I HP  8 

41 

LABEL 

LBL11  S 

42 

PARAK 

HP Y*/NSK I P/0/0  £ 

(43) 

CASE 

CASE€C,/CASEXX^*TRAiraESP*/0/HOLOOP  3 

(44) 

GP4 

CASEXX,  GE0H4 , EQEKIH, GPDT,  BGPBT, CSTH, GPST/RC,  YB, USET,  ASET/' 
LUS  ET/S , N.MPCFI/StN,  MFCF2/S , N , S 1 NCLE/S , N,  OMI T/S , H , REACT/S , 
NSKI P/S , N , REPEAT/S , N , NOS  ET/S , H , NOL/S , N , tiOA/C , Y,  ASETOUT/  S , 
AUTOSPC  8 

(45) 

COND 

ERRORS, NOL  6 

46 

PURGE 

Gtt'MFCFl/GO,  KOO, LOO,  PO,  UOOV,  RUOV/OMIT/PS,  KFS,  KBS, QG,  YBS 
KBPS , KBS9 , KDFS , KDSS/S I NCLE  8 

(47) 

COND 

LBL4D, REACT  8 

(48) 

JUMP 

ERROH2  S 

49 

LABEL 

LBL4D  8 

(50) 

COHD 

LBL4.GENELS 

51 

PARAM 

//*EQ#/G?SPFLG/AUTOSPG^O  3 

dD 

COND 

LBL4 . GPSPFLG  S 

(53) 

GPSP 

GPL . GPST,  USET, S I L/OCFST/S , N , NOGPST  S 

(54) 

OFP 

OGPST, , , , , //B , N , CARDHO  SB 

55 

LABEL 

LBL4  9 

'"56) 

EQUIV 

KGG , KHH/MPCF 1 8 

*''( SJ) 

COND 

LBL2.HPCF1  S 

di> 

HCEt 

USET, RG/CM  S 

(59) 

MCE2 

USET.GM.KCG, ,,/KNN,,,  S 

60 

LABEL 

LBL2  8 

dD 

EQUIV 

KNN, KFF/S INGLE  « 

(62) 

COND 

LBL3, SINGLE  S 

dD 

SCE1 

USET,  KNH,,,/KFF,  KPS,  KSS,,,  S 

64 

LABEL 

LBL3  S 

3.5-2  (09/30/83) 

S7? 


~JISL- 


STATIC  ANALYSIS  WITH  DIFFERENTIAL  STIFFNESS 


RIGID  FORMAT  DMAP  LISTING 
RELEASE  APR.  1984 

DISPLACEMENT  APPROACH,  RIGID  FORMAT  4 

LEVEL  2.0  HAS  TRAN  DMAP  COMPILER  - SOURCE  LISTING 


of  poor 


$ 

Quality 


(63)  EQUIV 

(66)  COND 

(67)  SMPI 
68  LABEL 

(g)  RBHG2 

(70)  SSG1 

(71)  EQUIV 

(72)  COND 

(73)  SSC2 
74  LABEL 

(?5)  SSG3 

(76)  COND 

(77)  MATGPR 

(78)  MATGPR 
79  LABEL 

(80)  SDR1 
(ST)  SDR2 

(82)  OFP 

(83)  COND 

(84)  PLOT 

(85)  PRTMSG 
86  LABEL 

(87)  TA1 


KFF.KAA/OII1T  8 
LBL5.0MIT  0 

UBET,KFF,,,/GG,KAA,KOO,LOO 8 

LBL5  8 
KAA/LLL  8 


SLT,  BGPDT 
LUSET/I  S 


, C8TM,  SIL,  EST.HPT,  CPTT.  EDT.  HCG.CASEXX,  DIT,  /PG 


• * » • 


✓ 


PG, PL/NOSET  8 
LBL10, NOSET  8 

USET.GM.YS.KFS.CO. , PG/, PO.PS, PL  8 
LBL10  S 


LLL, KAA, PL, LOO, KQO.PO/ULV.UQDV, RULV, RUOV/OMIT/V,  Y,  IHES=-I/  I/'s, 
N, EPS!  8 * 

LBL9.IRES  8 

CPL , USET , S I L , RULV//£L*  S 
GPL,  USET.SIL,  RUGV//*G*  8 
LBL9  8 


USET,  .ULV.UOOV,  YS.CO.GM,  FS,KFS,KSS,/UGV,  PG1  ,QG/1/$BS0*  8 

D 1 T’ EQEEIH ,S1L,GPTT,EDT,BGPDP,  (GG.UGV.EST,  ,PG/r 
OPGt , OttGl , 0UGV1 , OES£ , 0EF1 , PUGVI/SBS0*  3 ’ „ 


0UGV1 ,0PG1 , 0QG1 , 0EF1 ,OESI ,//S, N.CARDNO  0 
F2,  JUMPPLOT  S 


PLTPAR,C?SETS, ELSETS, CASECC, BGPDT. EQEE1N.S IP  PUGV1  rPPPT  ns«t  / 
PL0TX2/HS I L/LUSEP/JUHPPLGT/PLTFLG/sTn  , PF ILE  8 ’ ’ CT' 0ES  U 


PL0TX2//  8 


P2  8 

O/NOGENL/CENEL8*1"  GPTr’ CSTH/X1 1 X2.K3.ECPT,  GPCT/LUSET/  NOS  IMP/ 


(Sg) 

DSMG1 

CASECC, GPTT, SIL, EDT, UCV.CSTM, HPT, ECPT.GPCT.DIT/IOHJG/'  DSCOSET  3 

89 

PARAM 

//*ADD*/SHIFT/-I/0  8 

90 

PARAM 

//sADD*/COUHT/ALWAYS=-  I/NEVER=  1 S 

91 

P.4RAMR 

//* ADDS/DSEPS 1/0 . 0/0 . 0 8 

92 

PARAML 

YS//*NULL*////NOYS  8 ^ _ 

(53) 

LABEL 

outlptop  8 ' — Top  of  Stl'ffness  Adjustment  Loop 

(94) 

EQUIV 

PG.PGI/NOYS  8 

95 

PARAH 

//* KLOCK*/TO  S 

(96) 

EQUIV 

KDGG. KDNH/MPCF 1 S 

(97) 

COND 

LBL2D.HPCF!  S 

(S> 

HCE2 

USET, GM, KDGG,  ,,/KDNN, ,.  ® 

99 

LABEL 

LBL2D  8 
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RIGID  FORMAT  DHAP  LISTING 
RELEASE  APR.  1984 

DISPLACEMENT  APPROACH,  RIGID  FORMAT  4 

LEVEL  2.0  NAS TRAN  DHAP  COMPILER  - SOURCE  LISTING 


(100)  EQUIV 

KDNN.KDFF/S INGLE  Us 

@)  COND 

LBL3D, SINGLE  S 

(}02)  SCEI 

USET.KDNN, , ,/KDFF,KDFS,KDSS,, , 8 

103  LASER, 

LBL3D  S 

(@)  EQUIV 

KDFF , KDAA/OMIT  9 

(JoS)  COND 

LBL6D,0MIT  ffi 

(f06>  SMP2 

USET , GO , KDFF/KDAA  3 

107  LABEL 

LBL5D  S 

(JOB)  ADD 

KAA,  KDAA/KBLL  £ 

(JO?)  ADD 

KFS.KDFS/KBFS  £ 

<T7g)  ADD 

KSS.KDSS/KBSS  8 

(fTl)  COND 

PGOK.NOYS  9 

<fl2)  MPYAD 

KB5S, YS./FSS/O/l/I/l  s 

ClJ5>  MPYAD 

KBFS, YS,/PFS/0/l/l/I  ® 

(IK)  UMERGE 

USET , PFS , FSS/PN/:fcN#/*F*/:SS*  S 

<|Y»>  EQUIV 

PN , PGX/MPCF 1 8 

'T 16s  COND 

LBL6D, HPCF1  ffi 

<117  UMERGE 

USET,PN,/PGK/*Gft/*Hsc/*M*  C 

1 18  LABEL 

LBL6D  S 

(m)  ADD 

PGX, FG/PGG/C-l .0, 0. 0)  3 

(lag)  EQUIV 

FGG.PG1/ALWAYS  8 

121  LABEL 

PCOK  8 

(fag)  ADD 

PG1 , /PG0/  8 

<Ta3)  R3MG2 

ICBLL/LBLL/S , H , PONER/S , N , DET  £ 

(124)  PRTPARM 

//0/*DET*  * 

(125)  PRTPAHM 

//0/*FOWER*  8 / 

(126)  LABEL 

INLPTOP  3 \ 

127  PARAM 

//*KL0CK*/TI  3 

(lag)  SSG2 

USET , CM,  YS , KDFS , GO , , PG I/,  PBO , PBS , PBL 

(129)  SSG3 

LULL . KBLL , PBL , . , /UBLV, , RUBLV,  /-  1/V , Y, 

<f|g>  COND 

LBL9D. IRES  £ 

(T3T)  MATGPR 

GPL, USET, SIL.RUBLV//3L*  S 

132  LABEL 

LBL9D  3 

Top  of  Load  Correction  Loop 


(153)  SDRl 

(fijg)  ADD 
<£5D  DSMGl 
<156  HPYAD 


USET, , UBLV, , YS , GO , GK, PBS . KBFS , KBSS , /UBGV,  ,QBG/I/*BSI*  8 
UBGV, UGV/DUGV/I-l. 0,0.0)  0 

CASECC . GPTT, SIL, EDT, DUGV, CSTH,  MPT, ECFT, GPCT, DIT/DKDGC/DSCOSET  S 
DKDGG, UBGV, FG0/PGI I/0/1/1/0  3 


3,5-4  (09/30/83) 

W 


iir.tmujjtn 


ORWim  PAGE  ® 

OF  POOR  QUALITY 


STATIC  ANALYSIS  WITH  DIFFERENTIAL  STIFFNESS 

RIGID  FORMAT  DHAP  LISTING 
RELEASE  APR.  1984 

DISPLACEMENT  APPROACH,  RIGID  FORMAT  4 

LEVEL  2.0  NASTRAN  DHAP  COMPILER  - SOURCE  LISTING 


(0I>  DSCHK  PG1 . PCI  1 , UBGV//C,  Y,  EPS  10=  1 . E-5/S, N, DSEPSI/C, Y,  NT=  1G/T0/  TI/6, 

N, DONE/S, N, SHIFT/S, N, COUNT/C, Y,BETAD=4  $ 

(138)  COtID  DONE,  DONE  3 

(09)  CORD  SHIFT,  SHIFT  8 

<t40>  EQHIV  PG,  PG1/NEVER/FGI 1 , PCI/ALWAYS/PG1 , PGI 1 /NEVER  8 

(0j)  REPT  INLFT0F, 1000  8 


c 


(02)  TABPT  PGII,PG1,PG, ,//  8 

143  LABEL  SHIFT  8 

(03)  ADD  BKDGG,KDCC/KDGGl/<-1.0,0.0>  3 

<0§)  EQUIV  UEGV, UGV/ALWAYS/KDGG1 , KDGG/ ALWAYS  8 

(06)  EQUIV  KDGG,  KDGG1/NEVEH/UGV,  UBGV/NEVER  S 

<0?)  REPT  OUTLPTOP,  1000  8 


Bottom  of  Load  Correction 


ion  Loop 


(05)  TABPT 
149  LABEL 
(00)  SDR2 

(07)  OFP 

(02)  C0ND 

(03)  PLOT 

(04)  PRTMSG 

155  LABEL 

'156)  JUMP 
157  LABEL 
(0§)  , RTF  ARM 


KDGGl.KDGG.UGV, ,//  S 
DONE  8 


^ Bottom  of  Stiffness  Adjustment  Loop  ^ 


CASECC, CSTM, MPT, D IT, EQEXIN, S 1L, GPTT, EDT.BGPDP, , 6BG, UBGV.EST, , / 
, 0QBG1 , 0UBGV1 , 0ESB1 , 0EFE1 , PUBGVI/#DSI*  S 

OUBGVI ,0QBG1 , 0EFB1 , 0ESB1 , , //S,N,CARDN0  8 

P3 , JUMPPLOT  S 

PLTPAR, GPSETS,  ELSETS, CASECC, BGPDT, EQEKIN,  S IP, PUBGV1 , , GPECT, 
OESBl /PL0TX3/NS I L/LUSEP/ JUMFPLOT/ PLTFLG/S , N , PF I LE  S 

PL0TX3//  ? 

P3  S 

FINIS  ® 

ERR0R1  S 

//-1/sDIFFSTIF*  S 


159  LABEL 

(05)  PRTPARM 
161  LABEL 
(02)  PRTPARM 
163  LABEL 
(04)  PHTPAHM 
165  LABEL 

(06)  PRTPARM 

167  LABEL 

168  PURGE 

169  END 


ERR0H2  S 

//-2/*BIFFSTIF*  8 
ERR0R3  8 

//-3/*DIFFSTIF*  3 
ERR0R4  8 

//-4/*DIFFSTIF*  8 
ERRORS  8 

//-5/*DIFFSTIF*  8 
FINIS  S 
DUMMY/ MINUS  I 8 
ffi 
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3.5.2  Description  of  DMAP  Operations  for  Static  Analysis  with  Differential  Stiffness 

4.  GP1  generates  coordinate  system  transformation  matrices,  tables  of  grid  point  locations,  and 
tables  relating  the  internal  and  external  grid  point  numbers. 

5.  Go  to  DMAP  No.  161  and  print  Error  Message  No.  3 if  there  is  no  Grid  Point  Definition  Table. 

6.  PLTTRAN  modifies  special  scalar  grid  points  in  the  BGPDT  and  SIL  tables. 

7.  GP2  generates  Element  Connection  Table  with  internal  indices. 

10.  Go  to  DMAP  No.  18  if  there  are  no  structure  plot  requests. 

11.  PLTSET  transforms  user  input  into  a form  used  to  drive  the  structure  plotter. 

12.  PRTMSG  prints  error  messages  associated  with  the  structure  plotter. 

15.  Go  to  DMAP  No.  18  if  no  undeformed  structure  plots  are  requested. 

16.  PL0T  generates  all  requested  undeformed  structure  plots. 

17.  PRTMSG  prints  plotter  data  and  engineering  data  for  each  undeformed  plot  generated. 

19.  GP3  generates  Static  Loads  Table  and  Grid  Point  Temperature  Table. 

21.  TA1  generates  element  tables  for  use  in  matrix  assembly  and  stress  recovery. 

22.  Go  to  DMAP  No,  157  and  print  Error  Message  No.  1 if  there  are  no  structural  elements. 

25.  EMG  generates  structural  element  stiffness  and  mass  matrix  tables  and  dictionaries  for  later 
assembly  by  the  EMA  module. 

27.  Go  to  DMAP  No.  29  if  no  stiffness  matrix  is  to  be  assembled. 

28.  EMA  assembles  stiffness  matrix  [K*g]  and  Grid  Point  Singularity  Table. 

30.  Go  to  DMAP  No.  32  if  no  mass  matrix  is  to  be  assembled. 

31.  EMA  assembles  mass  matrix  [Ml. 

yy 

33.  Go  to  DMAP  No.  37  if  no  weight  and  balance  information  is  requested. 

34.  Go  to  DMAP  No.  163  and  print  Error  Message  No.  4 if  no  mass  matrix  exists. 

35.  GPWG  generates  weight  and  balance  information. 

36.  0FP  formats  the  weight  and  balance  information  prepared  by  GPWG  and  places  it  on  the  system 
output  file  for  printing. 

38.  Equivalence  [K*g]  to  [K  ] if  no  general  elements  exist. 

39.  Go  to  DMAP  No.  41  if  no  general  elements  exist. 

40.  SMA3  adds  general  elements  to  [K*  ] to  obtain  stiffness  matrix  [K  ] . 

y y y y 

43.  CASE  copies  the  first  record  of  CASECC  to  CASEXX. 

44.  GP4  generates  flags  defining  members  of  various  displacement  sets  (USET),  forms  multipoint 
constraint  equations  [R  ] (u  } = 0 and  forms  enforced  displacement  vector  {Y  >. 

y y 3 

45.  Go  to  DMAP  No.  165  and  print  Error  Message  No.  5 if  no  independent  degrees  of  freedom  are 
defined. 
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47. 

48. 
50. 

52. 

53. 

54. 

56. 

57. 

58. 

59. 
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Go  to  DMAP  No.  49  if  no  free-body  supports  are  supplied. 

Go  to  DMAP  No.  159  and  print  Error  Message  No.  2. 

Go  to  DMAP  No.  55  if  general  elements  are  present. 

Go  to  DMAP  No.  55  if  no  potential  grid  point  singularities  exist. 

GPSP  generates  a table  of  potential  grid  point  singularities. 

0FP  formats  the  table  of  potential  grid  point  singularities  prepared  by  GPSP  and  places  it 
on  the  system  output  file  for  printing. 

Equivalence  [Kgg]  to  [Knr)]  if  no  multipoint  constraints  exist. 

Go  to  DMAP  No.  60  if  no  multipoint  constraints  exist. 

MCE1  partitions  multipoint  constraint  equations  [Rg]  = [Rm  [ Rn3  and  solves  for 


multipoint  constraint  transformation  matrix  [Gm]  = -[Rm]  1[Rp]- 
MCE2  partitions  stiffness  matrix 


- 


K I 
nn  | nm 

Kmn  * Kmm 


61. 

62. 

63. 


and  performs  matrix  reduction 

[K„n]  ■ [Knn]  ♦ CG^KK^]  * * CsXjtV- 

Equivalence  [Knn]  to  [Kff]  if  no  single-point  constraints  exist. 

Go  to  DMAP  No.  64  if  no  single-point  constraints  exist. 

SCE1  partitions  out  single-point  constraints 


^ = 


Vf_|_Kfs 


sf 


ss 


65. 

66. 

67. 


Equivalence  [Kff]  to  [Kag]  if  no  omitted  coordinates  exist. 
Go  to  DMAP  No.  68  if  no  omitted  coordinates  exist. 

SMP1  partitions  constrained  stiffness  matrix 


[Kff]  = 


Koa  1 Koo 


solves  for  transformation  matrix  [G  ] = -[K ] 1[K  3 


oo J 


69. 


and  performs  matrix  reduction  [Kaa]  - [Kaa]  + EKoa-^Go^  • 

RMBG2  decomposes  constrained  stiffness  matrix  [Kga]  = [LU][UU]. 
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70.  SSG1  generates  static  load  vectors  {P  }. 

71.  Equivalence  {Pg>  to  {P£>  if  no  constraints  are  applied. 

72.  Go  to  DMAP  No.  74  if  no  constraints  are  applied. 

73.  SSP2  applies  constraints  to  static  load  vectors 


ORIGINAL  & 

OF  POOR  QUALITY 


<v=  ~ 


{Pn>-lV  + K>„l  • 


<v  - . 


{Pf}  = {Pf>  - CKfs]{Ys} 


{Pf}  = and  {p^}  = {p^}  + ^ 

* O' 

75.  SSG3  solves  for  displacements  of  independent  coordinates 


{vai\aJ  «y  > 


solves  for  displacements  of  omitted  coordinates 


{US)  = ^ tp0>  > 

SJSISSs  reSUm'  VeCt0r  (HULV)  and  '•»sid“'  *«*«■  -ror  ratio  for  iodepondoot 

KP„)  - <PtJ  - D^Kop  . 


w 

lpI><v 


coordinates teS  re5idual  vector  (RlW  and  residual  vector 

(6P  } = {P  } - £k  ]{u0}  , 

G .0  00J  0J  * 


error  ratio  for  omitted 


<p># 


76.  Go  to  DMAP  No.  79  if  residual  vectors  are  not  to  be  printed. 

77.  MATGPR  prints  the  residual  vector  for  independent  coordinates  (RULV). 

78.  MATGPR  prints  the  residual  vector  for  omitted  coordinates  (RU0V). 
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80.  SDR I recovers  dependent  displacements 

{V  “ C60:HV  + {uj}  , 


•'%>  ■ 


<V  ■ W • 


■ %> 


and  recovers  single-point  forces  of  constraint 

{V  = -{Ps>  +[Kjs]{Uf}  + [kss]{ysj. 

82‘  printing*.315  ^ PreP3red  by  SDR2  and  Places  them  the  system  output  file  for 

83.  Go  to  DMAP  No.  86  if  no  deformed  static  solution  structure  plots  are  requested. 

84.  PL0T  generates  all  requested  static  solution  deformed  structure  and  contour  plots. 

85'  Son^plrt  W9,nMn'"9  dat»-  “d  d»t»  for  each  deformed  static 

87.  TA1  generates  element  tables  for  use  in  differential  stiffness  matrix  assembly. 

88.  DSMG1  generates  differential  stiffness  matrix  [Kd  1 

99  ’ 

93.  Beginning  of  outer  (stiffness  adjustment)  loop  for  differential  stiffness  iteration. 

94.  Equivalence  {Pg}  to  {Pgl>  if  no  enforced  displacements  are  specified. 

96.  Equivalence  EKgg]  to  [Kdn]  if  no  multipoint  constraints  exist. 

97.  Go  to  DMAP  No.  99  if  no  multipoint  constraints  exist. 

98.  MCE2  partitions  differential  stiffness  matrix 


D&]  * 


ud  I t/d 
mn  mm 


and  performs  matrix  reduction 

<.]  ■ <3  * * nJUw + aXw- 

100.  Equivalence  EKdn]  to  EKdf]  if  no  single-point  constraint;  exist. 
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101. 

102. 


104. 

105. 

106. 


108. 

109. 

110. 
111. 
112. 

113. 

114. 

115. 

116. 
117. 

119. 

120. 
122. 

123. 

124. 


Go  to  DMAP  No.  103  if  no  single-point  constraints  exist. 
SCE1  partitions  out  single-point  constraints 


fO  ■ 


KffLKfs 


ss 


Equivalence  [K^]  to  [Kfla]  if  no  omitted  coordinates  exist. 


Go  to  DMAP  No.  107  if  no  omitted  coordinates  exist. 

SMP2  partitions  constrained  differential  stiffness  matrix 


and  performs  matrix  reduction 


K 


d I „d 
oa  oo 


[Ka.]  ■ ^ * <JTB0]  * [b/CkJ,]  ♦ [G0]T[kJ0][G0]. 

ADD  [Kaa]  and  [Kaa]  to  form  [K^]. 

ADD  [Kfg]  and  [K^g]  to  form  [K^]. 

ADD  [Kssl  and  £K^S]  to  form  [k|?s]. 

Go  to  DMAP  No.  121  if  no  enforced  displacements  are  specified. 

MPYAD  multiplies  [K^  ] and  (VI  to  form  {Pi. 

MYPAD  multiplies  [K^g]  and  {Yg}  to  form  {Pf£.}. 

UMERGE  combines  {Pfs>  and  {P^}  to  form  {Pn). 

Equivalence  {PnJ  to  {P^>  if  no  multipoint  constraints  e;rst. 

Go  to  DMAP  No.  118  if  no  multipoint  constraints  exist. 

UMERGE  expands  { Pn>  to  form  {P^> . 

ADD  -{P*}  and  { P } to  form  {P  } . 
y y 99 

Equivalence  {Pgg}  to  {Pgl>. 

ADD  {Pgl>  and  nothing  to  create  {PgQ}. 

RBMG2  decomposes  the  combined  differential  stiffness  matrix  and  elastic  stiffness  matrix 

- CL^Wj,]. 

matrix** and^efastfc  ZmLZi'lStrt,?’  deter"nant  °f  the  c°"bfMd  d''"'™«"l  stiffnes 
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125.  PRTPARH  prints  the  scale  factor  (power  of  ten)  of  the  determinant  of  the  combined 
differential  stiffness  matrix  and  elastic  stiffness  matrix. 

126.  Beginning  of  inner  (load  correction)  loop  for  differential  stiffness  iteration. 

128.  SSG2  applies  constraints  to  static  load  vectors 


{pgl>  ‘ 


tp5>  = <PS>  + tQ>m}  * 


iPhn)  - 


{pf>  = {Pbf}  - [kJs]{Ys}  , 


{PJ>  = — a-  and  {pb}  = {pb}  + [GT]{pb}  # 


129.  SSG3  solves  for  displacements  of  independent  coordinates  for  current  differential  stiffness 
load  vector 

i»5>  - <]-X)  . 

and  calculates  residual  vector  (RBULV)  and  residual  vector  error  ratio  for  current 
differential  stiffness  load  vector 

w$>  - ip$>  - [k5,]<»s>  , 

tb, 

130.  Go  to  DMAP  No.  132  if  the  residual  vector  for  current  differential  stiffness  solution  is  not 
to  be  printed. 

131.  MATGPR  prints  the  residual  vector  for  current  differential  stiffness  solution. 

133.  SDR1  recovers  dependent  displacements  for  the  current  differential  stiffness  solution 


<“Sj  ■ ny  <"£>  * . 


*-  ■ (M  , 
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"£>  ■ tv  <“5> 


and  recovers  single-point  forces  of  constraint  for  the  current  differential  stiffness 
solution 

*q!?>  = -<Ps}  +tKsf]{ufJ  + tKff^{Ys}  * 


134. 

135. 

136. 


ADD  -{U^>  and  {Ug3  to  form  {U9}. 

DSMG1  generates  differential  stiffness  matrix  C«sKgg3 
MVPAD  forms  the  load  vector  for  inner  loop  iteration 


{Pn  > 

9I1 


tugJ  * 1 V 


137.  DSCHK  performs  differential  stiffness  convergence  checks. 

138.  Go  to  DMAP  No.  149  if  differential  stiffness  iteration  is  complete. 

139.  Go  to  DMAP  No.  143  if  additional  differential  stiffness  matrix  changes  are  necessary  for 
further  iteration. 

140.  Break  the  previous  equivalence  of  {P_}  to  {Pn1}  and  {P  . } to  {P„  } 

9 91  91 

and  establish  equivalence  of  {P  } to  {P 

gIl  91 

141.  Go  to  DMAP  No.  126  for  an  additional  inner  loop  differential  stiffness  iteration. 

142.  TABPT  table  prints  vectors  {P„  } , {P  and  {PI. 

9jl  91  9 


144. 

145. 

146. 

147. 

148. 
150. 


ADD  '^Kgg^  and  *-Kgg-^  t0  form  ^ggl^* 

Equivalence  {Ug>  to  {Ug}  and  [Kggl]  to  [Kgg]. 

Break  the  previous  equivalence  of  [Kgg]  to  [Kggl]  and  {Ug}  to  {Ug}. 

Go  to  DMAP  No.  93  for  an  additional  outer  loop  differential  stiffness  iteration. 


TABPT  table  prints  [Kggl],  [Kdg],  and  {Ug}. 

SDR2  calculates  element  forces  (0EFB1)  and  stresses  (0ESB1)  and  prepares  displacement 
vectors  (0UBGV1)  and  single-point  forces  of  constraint  (0QBG1)  for  output  and  translation 
components  of  the  displacement  vector  (PUBGV1)  for  the  differential  stiffness  solution. 
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151. 

152. 

153. 

154. 


printingftS  th“  tableS  Prepar6d  by  SDR2  and  Places  them  the  system  output  file  for 

Go  to  DMAP  No.  155  if  no  differential  stiffness  solution  deformed  plots  are  requested. 
Regenerates  all  requested  differential  stiffness  solution  deformed  structure  and  contour 

plffSsad^- and  “nt”r  data  ,”r  aach 


156.  Go  to  DMAP  No.  167  and  make  normal  exit. 

158.  Print  Error  Message  No.  1 and  terminate  execution. 
160.  Print  Error  Message  No.  2 and  terminate  execution. 
162.  Print  Error  Message  No.  3 and  terminate  execution. 
164.  Print  Error  Message  No.  4 and  terminate  execution. 
166,  Print  Error  Message  No.  5 and  terminate  execution. 
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3.5.3  Output  for  Static  Analysis  with  Differential  Stiffness 

The  value  of  the  determinant  of  the  sum  of  the  elastic  stiffness  and  the  differential 
stiffness  is  automatically  printed  for  each  differential  stiffness  loading  condition. 

Iterative  differential  stiffness  computations  are  terminated  for  one  of  five  reasons. 
Iteration  termination  reasons  are  automatically  printed  in  an  information  message.  These  reasons 
have  the  following  meanings: 

1.  REASON  0 means  the  iteration  procedure  was  incomplete  at  the  time  of  exit.  This  is 
caused  by  either  an  unexpected  interruption  of  the  iteration  procedure  (i.e.,  system 
abort)  or  termination  is  not  scheduled  {for  the  other  four  reasons)  at  the  completion  of 
the  current  iteration. 

2.  REASON  1 means  the  iteration  procedure  converged  to  the  EPSI0  value  supplied  by  the  user 
on  a PARAM  bulk  data  card.  (The  default  value  of  EPSI0  is  1.0E-5.) 

3.  REASON  2 means  the  iteration  procedure  is  diverging  from  the  EPS  10  value  supplied  by  the 
user  on  a PARAM  bulk  data  card.  {The  default  value  of  EPS 10  is  1.0E-5.) 

4.  REASON  3 means  insufficient  time  remaining  to  achieve  convergence  to  the  EPSI0  value 
supplied  by  the  user  on  a PARAM  bulk  data  card.  (The  default  value  of  EPS 10  is  1.0E-5.) 

5.  REASON  4 means  the  number  of  iterations  supplied  by  the  user  on  a PARAM  bulk  data  card 
has  been  met.  (The  default  number  of  iterations  is  10.) 

Parameter  values  at  the  time  of  exit  are  automatically  output  as  follows: 

1.  Parameter  D0NE:  -1  is  normal;  + N is  the  estimate  of  the  number  of  iterations  required 
to  achieve  convergence. 

2.  Parameter  SHIFT:  +1  indicates  a return  to  the  top  of  the  inner  loop  was  scheduled;  -1 
indicates  a return  to  top  of  the  outer  loop  was  scheduled  following  the  current 
iteration. 

3.  Parameter  DSEPSI:  the  value  of  the  ratio  of  energy  error  to  total  energy  at  the  time  of 
exit. 

The  following  output  may  be  requested: 

1.  Nonzero  Components  of  the  applied  static  load  for  the  linear  solution  at  selected  grid 
points. 

2.  Displacements  and  nonzero  components  of  the  single-point  forces  of  constraint,  with  and 
without  differential  stiffness,  at  selected  grid  points. 

3.  Forces  and  stresses  in  selected  elements,  with  and  without  differential  stiffness. 
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4.  Undeformed  and  deformed  plots  of  the  structural  model. 

5.  Contour  plots  of  stresss  and  displacements. 

3,5,4  Case  Control  Deck  for  Static  Analysis  with  Differential  Stiffness 

The  following  items  relate  to  subcase  definition  and  data  selection  for  Static  Analysis  with 

Differential  Stiffness: 

1.  The  Case  Control  Deck  must  contain  two  subcases. 

2.  A static  loading  condition  must  be  defined  above  the  subcase  level  with  a L0AD, 
TEMPERATURE  (L0AD) , or  DEF0RM  selection,  unless  all  loading  is  specified  by  grid  point 
displacements  on  SPC  cards. 

3.  An  SPC  set  must  be  selected  above  the  subcase  level  unless  all  constraints  are  specified 
on  GRID  cards. 

4.  Output  requests  that  apply  only  to  the  linear  solution  must  appear  in  the  first  subcase. 

5.  Output  requests  that  apply  only  to  the  solution  with  differential  stiffness  must  be 
placed  in  the  second  subcase. 

6.  Output  requests  that  apply  to  both  solutions,  with  and  without  differential  stiffness, 
may  be  placed  above  the  subcase  level. 

3,5,5  Parameters  for  Static  Analysis  with  Differential  Stiffness 

The  following  parameters  are  used  in  Static  Analysis  with  Differential  Stiffness: 

1.  GRDPNT  - optional.  A positive  integer  value  of  this  parameter  will  cause  the  Grid  Point 
Weight  Generator  to  be  executed  and  the  resulting  weight  and  balance  information  to  be 
printed. 

2.  WTMASS  - optional.  The  terms  of  the  mass  matrix  are  multiplied  by  the  real  value  of 
this  parameter  when  they  are  generated  in  EMA. 

3.  IRES  - optional.  A positive  integer  value  of  this  parameter  will  cause  the  printing  of 
the  residual  vectors  following  the  execution  of  SSG3. 

4-  £0UPHASS  - CPBAR,  CPR0D,  CPQUAD1,  CPQUAD2,  CPTRIA1.  CPTRIA2,  CPTUBE,  CPODPLT.  CPTRPIT. 
CPTRBSC  - optional.  These  parameters  will  cause  the  generation  of  coupled  mass  matrices 
rather  than  lumped  mass  matrices  for  all  bar  elements,  rod  elements,  and  plate  elements 
that  include  bending  stiffness. 
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5.  BETAD  - optional.  The  integer  value  of  this  parameter  is  the  assumed  number  of 
iterations  for  the  inner  loop  in  shift  decisions  for  iterated  differential  stiffness. 
The  default  value  is  4 iterations. 

6.  NT  - optional.  The  integer  value  of  this  parameter  limits  the  maximum  number  of 
iterations.  The  default  value  is  10  iterations. 

7.  EPS 10  - optional.  The  real  value  of  this  parameter  is  used  to  test  the  convergence  of 
iterated  differential  stiffness.  The  default  value  is  10”5. 

8.  ASET0UT  - optional.  A positive  integer  value  of  this  parameter  causes  the  ASET  output 
data  block  to  be  generated  by  the  GP4  module.  A negative  integer  value  or  0 suppresses 
the  generation  of  this  output  data  block.  The  default  value  is  0. 

9.  AUT0SPC  - reserved  for  future  optional  use.  The  default  value  is  -1. 

3.5.6  Rigid  Format  Error  Messages  from  Static  Analysis  with  Differential  Stiffness 

The  following  fatal  errors  are  detected  by  the  DMAP  statements  in  the  Static  Analysis  with 
Differential  Stiffness  rigid  format.  The  text  for  each  error  message  is  given  below  in  capital 
letters  and  is  followed  by  additional  explanatory  material,  including  suggestions  for  remedial 
action. 


STATIC  ANALYSIS  WITH  DIFFERENTIAL  STIFFNESS  ERR0R  MESSAGE  N0.  1 - N0  STRUCTURAL  ELEMENTS  HAVE  BEEN 
DEFINED. 

No  structural  elements  have  been  defined  with  Connection  cards. 


STATIC  ANALYSIS  WITH  DIFFERENTIAL  STIFFNESS  ERR0R  MESSAGE  N0.  2 - FREE  B0DY  SUPP0RTS  N0T  ALL0WF3. 

Free  bodies  are  not  allowed  in  Static  Analysis  with  Differential  Stiffness.  The  SUP0RT  cards  must 
be  removed  from  the  Bulk  Data  Deck  and  other  constraints  applied  if  required  for  stability. 

STATIC  ANALYSIS  WITH  DIFFERENTIAL  STIFFNESS  ERR0R  MESSAGE  N0.  3 - N0  GRID  P0INT  DATA  IS  SPECIFIED. 
No  points  have  been  defined  with  GRID  or  SP0INT  cards. 


STATIC  ANALYSIS  WITH  DIFFERENTIAL  STIFFNESS  ERR0R  MESSAGE  N0.  4 - MASS  MATRIX  REQUIRED  F0R  WEIGHT 
AND  BALANCE  CALCULATI0NS. 

The  mass  matrix  is  null  because  either  no  elements  were  defined  with  Connection  cards, 
nonstructural  mass  was  not  defined  on  a Property  card,  or  the  density  was  not  defined  on  a Material 
card. 


STATIC  ANALYSIS  WITH  DIFFERENTIAL  STIFFNESS  ERR0R  MESSAGE  N0.  5 - N0  INDEPENDENT  DEGREES  0F  FREED0M 
HAVE  BEEN  DEFINED. 
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3.6  BUCKLING  ANALYSIS 

3-6-1  DMAP  Sequence  for  Buckling  Analysis 

HICID  FORMAT  DHAP  LISTING 
RELEASE  APR,  1984 

DISPLACEMENT  APPROACH,  RIGID  FORMAT  5 

LEVEL  2.0  NASTRAN  DMAP  COMPILER  - SOURCE  LISTIHG 


OPTIONS  IH  EFFECT  GO  ERR=2  LIST  NODECK  NOREF  NOOSCAR 


1 BEGIN 

2 PRECHK 

3 FILE 

4 PARAM 

C3)  gpi 

(2)  PLTTRAN 

(j)  Gpz 

8 PARAML 

9 PURGE 
(TO)  COND 
(TT)  PLTSET 

(TS)  PRTMSG 

13  PARAM 

14  PARAM 
(T?)  COND 
(J6)  PLOT 

(Tf)  PRTMSG 


DISP  05  - HUCKLING  ANALYSIS  - APR.  1984  Z 
ALL  9 

LAMA=  APPEHDyPH  I A=  APPEND  8 
/✓*MPY*/CARDNO/0/O  8 

MINUS!™  I1*’ /GPL’  EQEKIN’GPDT’  CS™>  BGPDT.SIL/S,  N,  LU9ET/  NOGPDT/ 

BGPDT , S I L/BGPDP , S I P^LU3ET/S , N , LUSEP  8 
GE0M2 , EOEXIN/ECT  8 
PCDBA'*PR£S*//V/ J UMPPLOT  9 
PLTSETX,  PLTPAR,  GPSETS , ELSETS/'JUMPPLOT  8 
PI , JUMPPLOT  8 

JUMPPLOTXSW  ’ ECT/PLTSETX' PLTPj  GPSETS , ELSETS/S , N , NS  I L/  S , N , 


PLTSETX/V  8 
//*MP  Y*/PLTFLC/ 1/ 1 a 
✓✓*MPY*/FFILE/0/0  S 
PI, JUMPPLOT  S 

PLTPAR,GPSETS,ELSETS,CASECC,BGPDT,EQEXIN.SIL  ECT  /PI  nTVi/ 
NS  I L/LUSET/S , N.  JUMPPLOT/S , N | PLTFLG/S, N, PFILE  8 ’ ’ 

PL0TX1//  8 


IB  LABEL 
(j?)  GP3 
20  PARAM 
(ST)  TA1 

(22)  COND 

23  PURCE 

24  PARAM 

(23)  EMC 


26  PURCE 
(27)  COND 

(55)  EMA 

29  LABEL 


PI  8 

CE0M3 , EQEXIN,  GE0M2/-SLT,  GPTT/S , N,  NOGRAV  8 
//'*AND*/'NOMGC/NOGRAV^V,Y,GRDPNT=-I  8 


K5oceE57«?&^ 

ERRORl .NOSIMP  S 
GGPST/GENEL  S 
✓✓*ADD*-'N0KCGX^1,'0  8 

KGGX,  GFSTxNOKGGX/fIGC/HOMGC  8 
JMPKGG,  NOKCGX  8 
GPECT, KDICT,  KELM/KCCX, GPST  S 
JMPKGG  8 
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RIGID  FORMAT  SNAP  LISTING 
RELEASE  APR.  1984 

DISPLACEMENT  APPROACH,  RIGID  FOHMAT  5 

LEVEL  2.0  HASTRAH  DMAP  COMPILER  - SOURCE  LISTING 


(30)  COHD 
(5T)  EMA 
32  LABEL 
(33)  COND 
(3?)  COHD 
(35)  GPKG 
(§6)  OFP 
37  LABEL 

(38)  EQUIV 

(39)  COND 

(40)  SMA3 

41  LABEL 

42  PAHAM 
(43)  GF4 


(44)  COND 
46  PARAM 
46  PURCE 

(47)  COHD 

(48)  JUMP 
49  LABEL 

(50)  COND 
51  PARAM 

(52)  COND 

(53)  GFSP 

(54)  OFP 
55  LABEL 

(56)  EQUIV 

(57)  COND 
(38)  MCE1 
(59)  MCE2 

60  LABEL 

(61)  EQUIV 

(62)  COND 

(63)  SCEI 
64  LABEL 

(65)  EQUIV 


JMPMGG, NOMGG  * 

GPECT,  MD1CT,  MELIL'KGG,  /-  1/C,  Y,  UTKASS=  1.08 
JMPMGG  8 
LBL1.GRDPHT  8 
ERRORS, NOMGG  8 

BGFDP , CSTM, EQEXIN , MGG/OGPKG/V,  Y.  GKDPNT/C , Y,  UTMASS  8 
OGPKG, , , , ,//S,N,CARDKO  8 
LBLI  8 

XGGX, KGG/HOGENL  8 
LBLI 1 , HOGENL  8 

GE I , KGGX/XGG/LUSET/KOGENL/NOS  IMP  8 
LBLI 1 8 

//»MPY*/NSXrP/0/0  8 

CASECC . GE0M4,  EQEXIN,  GPBT,  BGPDT,  CSTM,  GPST/RG,  YS,  USET,  ASET/ 
LUSET/S , N , MPCF I/S , N , I1PCF2/S , N , S I NGLE/S , N , OM IT/S , N - REACT/S , N , 
HSKI  P/S , N , HEPEAT/S , N , NQSET/S , N , NOL/8 , N , NOA/C , Y,  ASKTOUT/  S , Y, 
AUTOSPC  8 

ERR0R6.N0L  8 

//*AND*/NOSR/SINGLE/REACT  8 

GM/MPCF 1 /GO , KOO , LOO , PO , UOOV,  RUOV/OMIT/FS , KFS , KSS , KDFS/S  INGLE/ 
QG/KOSR  8 

LBL4D,  REACT  S 

ERR0B2  8 

LBL4D  S 

LBL4 , GENEL  8 

//*EQ#/GPSPFLG/AUTOSPC/0  8 
LBL4 , GPSPFLG  8 

GPL,  GPST, USET, S IL/OGPST/S , N, HOGFST  8 
OGPST, , , , , //S , H , CAHDNO  8 
LBL4  8 

KGG , KNN/MPCF 1 8 

LBL2.HPCF1  8 

USET, RG/GK  8 

USET,  CM,  KGG,  ,,/KNN,,,  8 

LBL2  8 

KNN.KFF/S INGLE  O 
LBL3, SINGLE  8 

USET,  KNN, , , /KFF , KFS , KSS, , , S 
LBL3  8 

KFF , KAA/OMIT  4 
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RIGID  FORMAT  DMAP  LISTING 
RELEASE  APR.  1984 

D ISPLACEMENT  APPROACH,  RIGID  FORMAT  5 

LEVEL  2.0  NASTRAH  DMAP  COMPILER  - SOURCE  LISTIHG 


(66)  CORD 

(67)  BMP  I 
6B  LABEL 

(5?)  RBMG2 
(70)  SSG1 

(FT)  EQUIV 

(72)  COHD 

(73)  SSG2 
74  LABEL 

''75)  SSG3 

(76)  COHD 

(77)  MATGPR 

(78)  MATGPR 
79  LABEL 

(SO)  SDR1 
(U>  SDR2 

(82)  OFP 

(83)  COHD 
(34)  PLOT 

(05)  PRTMSC 
86  LABEL 
(a?)  TA1 

(ao)  DSMGl 

(89)  EQUIV 

(90)  COHD 

(91)  MCE2 
92  LABEL 

(93)  EQUIV 

(94)  COHD 

(95)  SCE1 
96  LABEL 

(97)  EQUIV 
(90)  COHD 
(99)  SMP2 
100  LABEL 


LBL3.0MIT  * 

USET,KFF,,,/GO,KAA,KOO,LOO,,,,,  3 
LBLS  3 
KAA/LLL  S 


CS™- S IL'  ^ «PT. GPTT, EDT, MGG. CASECC,  DIT^PG, 


PG.PL/HOSET  S 
LBL10.H0SET  S 


USET, GM,YS,KFS, GO.  , PC/, PO.PS.PL  3 
LBL10  8 


LLL , KAA , PL , LOO , KOO , PO/ULV 
H.EPSI  S 


, UOOV,  RULV,  RUOV/OMIT/-V. 


Y, 


IRES-- 1/ 


UB, 


LBL9, IRES  8 

GP  L , USET , S I L 1 RULV/V*L*  8 
GPL,USET,SIL,RU0V.','*O*  8 
LBL9  S 

USET,  PC,  ULV,  UOOV , YS . GO , GM,  PS . KFS , HSS , /UGV,  PGC.CtG/ I/*BKLO*  S 

OUGVl , OPGI , 0QC1 , OEF 1 , 0ES1 , /’/S.H.CARDHO  8 
P2, JUMPPLOT  8 

PLOT^/HS I L/LUSEP/JUlff PLOT^PLTOLg)I^^PF I LE*®^^1  * * 

PL0TX2/'/'  8 


P2  8 

0/h6mhi38eHK.S8L'  CPTr'  CS™/'X1  ’X2*X3’  ECPT,  GPCT'LUSET/  HOSIMPX 

CASECC,  GPTf.SIL.EDT,  UCV.CSTM,  MPT, ECPT,  GPCT, DITXKDGG/  DSCOSET  8 

KDGG.KDHH/MPCFI  3 

LBL2D.MPCF1  S 

USET.GM,  KDCG, , , /'KDHN, , , 8 

LBL2D  8 

KDHN , KDFF/S I HGLE  S 
LBL3D, SINGLE  S 

USET, KDHN,  ../'KDFF.KDFS,.,,  8 
LBL3D  8 

KDFF.KDAA/OMIT  8 
LBL5D.0MIT  8 
USET,  GO, KDFF/KDAA  8 
LBL5D  8 
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RIGID  FORMAT 
RELEASE  APR. 


DHAP  LISTINC 
1934 


displacement  approach,  rigid  FORMAT  5 

LEVEL  2.0  NASTRAN  DHAP  COMPILER  - SOURCE  LISTING 


<l6£l  ADD 
<I0§)  DPD 

HD  COND 
104  PARAM 
HD  READ 


KDAA,/KDAAIV(-1.0,0.0)/'(8. 0,0.0)  8 

EIIR0R3 , NOEED  ffi 
A'*MPY*/NEIGV/1/-1  8 

MIGT^  ' *EED' USET, CASECC/LAMA, PHIA, , OEIGSX*BUCKLING*/-  S.S. 


HD  OFP 
HD  COND 
(JOB)  SDR1 
HD  SDR2 

(UO)  OFP 

<TjTT>  cond 
(XT|>  PLOT 

(U3)  PRTKSG 
1 14  LABEL 
<©  JUMP 
1 16  LABEL 
HD  P RTF ARM 
Iia  LABEL 
(fijj)  PRTPARM 
120  L.4BEL 
(HD  PRTPARM 
122  LABEL 
HD  PRTPARM 
124  LABEL 
HD  PRTPARM 
126  LABEL 
HD  PRTPARM 
120  LABEL 

129  PURGE 

130  END 


OEIGS.LAMA, , , , /VS, N, CARDNO  8 
ERR0R4, NEIGV  8 


USET, , PHIA, , , CO , GM, , KFS,  , /PHIG, , BQC/'l^sBKLl*  S 

OPHIG, 0DQG1 , 0BEF1 , OBES] , , //S, N, CARDNO  3 
P3, JUMPPLOT  S 


PL0TX3/V  8 
P3  e 
FINIS  8 
EHR0R1  S 

/V-i/*BUCKLINC*  S 
ERR0R2  3 

^-2/*BUCKLINC*  S 


ERI10R3  8 


/V-3/*BUCKLING*  8 
ERR0R4  S 

•'V-4/*BUCKLING*  S 
ERR0R5  S 

/V-S/*BUCKLINC*  8 
ERR0R6  S 

//~6/^BUCKL I NG*  8 
FINIS  8 
DUMMY/MIHUSI  8 
8 
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3.6.2  Description  of  DMAP  Operations  for  Buckling  Analysis 

5.  GP1  generates  coordinate  system  transformation  matrices,  tables  of  grid  point  locations  and 
tables  relating  the  internal  and  external  grid  point  numbers. 

6.  PLTTRAN  modifies  special  scalar  grid  points  in  the  BGPDT  and  SIL  tables. 

7.  GP2  generates  Element  Connection  Table  with  internal  indices. 

10.  Go  to  DMAP  Nd.  18  if  there  are  no  structure  plot  requests. 

11.  PLTSET  transforms  user  input  into  a form  used  to  drive  the  structure  plotter. 

12.  PRTMSG  prints  error  messages  associated  with  the  structure  plotter. 

15.  Go  to  DMAP  No.  18  if  no  undeformed  structure  plots  are  requested, 

16.  PL0T  generates  all  requested  undeformed  structure  plots. 

17.  PRTMSG  prints  plotter  data  and  engineering  data  for  each  undeformed  plot  generated. 

19.  GP3  generates  Static  Loads  Table  and  Grid  Point  Temperature  Table. 

21.  TA1  generates  element  tables  for  use  in  matrix  assembly  and  stress  recovery. 

22.  Go  to  DMAP  No.  116  and  print  Error  Message  No.  1 if  no  structural  elements  have  been 
defined. 

25.  EMG  generates  structural  element  stiffness  and  mass  matrix  tables  and  dictionaries  for  later 
assembly  by  the  EMA  module. 

27.  Go  to  DMAP  No.  29  if  no  stiffness  matrix  is  to  be  assembled. 

28.  EMA  assembles  stiffness  matrix  [K*g]  and  Grid  Point  Singularity  Table. 

30.  Go  to  DMAP  No.  32  if  no  mass  matrix  is  to  be  assembled. 

31.  EMA  assembles  mass  matrix  [M  ]. 

gg 

33.  Go  to  DMAP  No.  37  if  no  weight  and  balance  information  is  requested. 

34.  Go  to  DMAP  No.  124  and  print  Error  Message  No.  5 if  no  mass  matrix  exists. 

35.  GPWG  generates  weight  and  balance  information. 

36.  0FP  formats  the  weight  and  balance  information  prepared  by  GPWG  and  places  it  on  the  system 
output  file  for  printing. 

38.  Equivalence  [K*g]  to  [Kgg]  if  there  are  no  general  elements. 

39.  Go  to  DMAP  No.  41  if  there  are  no  general  elements. 

40.  SMA3  adds  general  elements  to  [K*  ] to  obtain  stiffness  matrix  [K  ]. 

yy  yy 

43.  GP4  generates  flags  defining  members  of  various  displacement  sets  (USET),  forms  multipoint 

constraint  equations  [R  ] (u  } = 0 and  forms  enforced  displacement  vector  {Y  }. 

y y s 

44.  Go  to  DMAP  No.  126  and  print  Error  Message  No.  6 if  no  independent  degrees  of  freedom  are 
defined. 

47.  Go  to  DMAP  No.  49  if  there  are  no  free-body  supports. 

48.  Go  to  DMAP  No.  118  and  print  Error  Message  No.  2. 
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62. 

63. 


65. 

66. 
67. 


69. 

70. 

71. 
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Go  to  DMAP  No.  55  if  general  elements  are  present. 

Go  to  DMAP  No.  55  if  no  potential  grid  point  singularities  exist. 

GPSP  generates  a table  of  potential  grid  point  singularities. 

po,nt  sin3U'an',iBS  prBpared  b*  6PSP  and  « 

Equivalence  [Kgg]  to  [Knn]  if  there  are  no  multipoint  constraints. 

Go  to  DMAP  No.  60  if  there  are  no  multipoint  constraints. 

MCE1  partitions  multipoint  constraint  equations  [Rg]  = [Rm  j R^]  and  solves  for 

multipoint  constraint  transformation  matrix  [G  ] = -TR  tVr  1 

m *•  m L nJ* 

MCE2  partitions  stiffness  matrix 


and  performs  matrix  reduction 


K I K 
nn  nm  j 

Kmn  1 ^mm 


[Kn»J  ■ 


Equivalence  [Knn]  to  [K^]  if  no  single-point  constraints  exist. 
Go  to  DMAP  No.  64  if  no  single-point  constraints  exist. 

SCE1  partitions  out  single-point  constraints 


KJ  = 


%_j_Kfs 

Ksf  ’ Kss 


Equivalence  [Kff]  to  [Kfla]  if  no  omitted  coordinates  exist. 
Go  to  DMAP  No.  68  if  no  omitted  coordinates  exist. 

SMP1  partitions  constrained  stiffness  matrix 


[Kff3  - 


K i K 
aa  ; ao 

£ 


solves  for  transformation  matrix  [G  ] = -TK  ]-1FK  1 

oJ  L ooJ  *■  oaJ 


and  performs  matrix  reduction  [K  ] = [K  ] + [KT  IfG  1 

aaJ  L aaJ  *•  oaJL  oJ  * 

RMBG2  decomposes  constrained  stiffness  matrix  [K  1 = H ITU  1 

aaJ  u p.jtJL 

SSG1  generates  static  load  vectors  {Pg}. 

Equivalence  {Pg}  to  (P£)  if  no  constraints  are  applied. 
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72.  Go  to  DMAP  No.  74  if  no  constraints  are  applied. 

73.  SSG2  applies  constraints  to  static  load  vectors 


wfoOR  » 


Quality 


{V 


{Pn>  " <Pn>  + 

{Pf>  = (Pf>  - CKfsKYs> 


and  {Pf} 


= <— a-4  and 


{P^}  = {pal  + [G^]{Pq}  . 


75.  SSG3  solves  for  displacements  of  independent  coordinates 

= **V  * 

solves  for  displacements  of  omitted  coordinate: 

0#  • [KjXl  , 

calculates  residual  vector  (RULV)  and  residual  vector  error  ratio  for  independent 
coorcn  nates 

ISP„]  * fPjl  - [«„]«.,)  , 


Kh«V 

(pJhu.) 


and  calculates  residual  vector  (RU0V)  and  residual  vector  error  ratio  for  omitted 
coordinates 


w„>  ■ (P0)  - tK0„liuJj  , 


. f«Jl(«P0) 

76.  Go  to  DHAP  No.  79  if  residual  vectors  are  not  to  be  printed. 

77.  MATGPR  prints  the  residual  vector  for  independent  coordinates  (RULV). 

78.  MATGPR  prints  the  resifual  vector  for  omitted  coordinates  (RU0V). 
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80.  SDR1  recovers  dependent  displacements 

V " CGo]{V  + {uo>  > 
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{tJm}  = MV  • 


= {V 


and  recovers  single-point  forces  of  constraint 

IV  " -1PS)  *<](„,>  + [Kss](Vs). 

displacement’vector^lBUGV^an^^Vno^e^-DQint55^' »"■<  '»*  vectors  («1), 

translation  components  of  the  displacement  vector  (PUGV1)  for thesteWte  Volution^1™*  an<l 

Srint?™*'  ,te  tab’“  PrePared  by  SDR2  an!l  P,a“s  th“  the  system  ontpnt  file  for 

Go  to  DMA?  No.  86  if  no  static  solution  deformed  structure  plots  are  requested. 

PL0T  generates  all  requested  static  solution  deformed  structure  and  contour  plots. 

Se™SedPrp"o1  '"S">esri"9  data,  and  contonr  data  for  each  static  solntion 

TA1  generates  element  tables  for  use  in  differential  stiffness  matrix  assembly. 

DSMG1  generates  differential  stiffness  matrix  fKd  1 

99 

Equivalence  [Kgg]  to  [Kdn]  if  no  multipoint  constraints  exist. 

Go  to  DMAP  No.  92  if  no  multipoint  constraints  exist. 

MCE2  partitions  differential  stiffness  matrix 


- 


and  performs  matrix  reduction 

* K&Bjp  * C<„XG„]  * 

93.  Equivalence  [Knn]  to  [Kpf]  if  no  single-point  constraints  exist. 

94.  Go  to  DMAP  No.  96  if  no  single-point  constraints  exist. 


81. 

82. 

83. 

84. 

85. 

87. 

88. 

89. 

90. 

91. 


1 (Cd 

il 

+ 

c 

cl 

Kd 

Kmn 

1 red 

mn 
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95. 


SCE1  partitions  out  single-point  constraints 
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<>  ■ 


97. 


Kd  1 Kd 
Ksf  Kss 


Equivalence  [K^]  to  [Kda]  if  no  omitted  coordinates  exist. 

98.  Go  to  DMAP  No.  100  if  no  omitted  coordinates  exist. 

99.  SMP2  partitions  constrained  differential  stiffness  matrix 

„d  | Kd 


D?Jf]  = 


and  performs  matrix  reduction 


aa  j ao 

i/d  I t/d 
Koa  oo 


105 


* <3TCV  * [VTC«g,]  - [Sofnft.My. 

101.  ADD  -[Kd  ] and  nothing  to  create  [Kdm]. 

102.  DPD  extracts  Eigenvalue  Extraction  Data  from  Dynamics  data  block. 

103.  Go  to  DMAP  No.  120  and  print  Error  Message  No.  3 if  there  is  no  Eigenvalue  Extraction  Data. 
READ  extracts  real  eigenvalues  and  eigenvectors  from  the  equation 

l*aa  + AKa>a}  = 0 

and  normalizes  eigenvectors  according  to  onn  of  the  following  user  requests: 

1)  Unit  value  of  a selected  component 
2;  Unit  value  of  the  largest  component. 

oreDarecTbv  READ^n^nl^68  ifcAMA)  Surai'ary  of  eigenvalue  extraction  information  (0EIGS) 
prepared  by  READ  and  places  them  on  the  system  output  file  for  printing.  ' 

Go  to  DMAP  No.  122  and  print  Error  Message  No.  4 if  no  eigenvalues  were  found. 

SDR1  recovers  dependent  components  of  the  eigenvectors 


106. 

107. 
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and  recovers  single-point  forces  of  constraint  {q  } = [kJ  ] {4,.}. 

s TS  tt 


109‘  f SpHTrflCn J \ torces  <fBEF1)  and  stresses  (JJBES1)  and  prepares  eigenvectors 
of  the  eigenvectors P(PPHIG)°rfor  the Tuckffng^ soff«on.  f°r  °UtpUt  *nd  translation  exponents 

110’  printingftS  ^ tab1eS  Prepared  by  SDR2  and  p1aces  them  on  the  W**  output  file  for 

m*  Go  to  DMAP  No-  114  if  no  buckling  solution  deformed  structure  plots  are  requested. 

112.  PL0T  generates  all  requested  buckling  solution  deformed  structure  and  contour  plots. 

U3'  generated?*0’  e"9™“rin9  data-  a*  for  each  buckling  solution 

115.  Go  to  DMAP  No.  128  and  make  normal  exit. 

117.  Print  Error  Message  No.  1 and  terminate  execution. 

119.  Print  Error  Message  No.  2 and  terminate  execution. 

121.  Print  Error  Message  No.  3 and  terminate  execution. 

123.  Print  Error  Message  No.  4 and  terminate  execution. 

125.  Print  Error  Message  No.  5 and  terminate  execution. 

127.  Print  Error  Message  No.  6 and  terminate  execution. 


BUCKLING  ANALYSIS 


3.6.3  Output  for  Buckling  Analysis 

The  summary  of  the  eigenvalues  associated  with  the  buckling  modes  and  the  summary  of  the 
eigenvalue  analysis  performed,  as  described  in  the  Normal  Mode  Analysis  rigid  format  (see  Section 
3.4.3),  are  automatically  printed. 

The  following  output  may  be  requested: 

1.  Displacements  and  nonzero  components  of  the  static  loads  and  single-point  forces  of 
constraint  at  selected  grid  points  for  the  static  analysis. 

2.  Forces  and  stresses  in  selected  elements  for  the  static  loading  condition. 

3.  Mode  shapes  and  nonzero  components  of  the  single-point  forces  of  constraint  at  selected 
grid  points  for  selected  modes. 

4.  Undeformed  plot  of  the  structural  model  and  mode  shapes  for  selected  buckling  modes. 

5.  Contour  plots  of  stresses  and  displacements  for  selected  buckling  modes. 

3.6.4  Case  Control  Deck  for  Buckling  Analysis 

The  following  items  relate  to  subcase  definition  and  data  selection  for  Buckling  Analysis: 

1.  The  Case  Control  Deck  must  contain  at  least  two  subcases.  Subcases  beyond  the  second 
are  used  only  for  output  selection. 

2.  METH0D  must  appear  in  the  second  subcase  to  select  an  EIGB  card  from  the  Bulk  Data  Deck. 

3.  A static  loading  condition  must  be  defined  in  the  first  subcase  with  a L0AD,  TEMPERATURE 
(L0AD),  or  DEF0RM  selection,  unless  all  loading  is  specified  by  grid  point  displacements 
on  SPC  cards. 

4.  An  SPC  set  must  be  selected  above  the  subcase  level,  unless  all  constraints  are 
specified  on  GRID  cards. 

5.  Output  requests  that  apply  only  to  the  solution  under  static  load  must  be  placed  in  the 
first  subcase. 

6.  Output  requests  that  apply  to  the  buckling  solution  only  must  be  placed  in  the  second 
and  succeeding  subcases.  If  only  two  subcases  exist,  the  output  requests  in  the  second 
subcase  will  be  honored  for  all  buckling  modes. 

7.  Output  requests  that  apply  to  both  the  static  solution  and  the  buckling  modes  may  be 
placed  above  the  subcase  level. 
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3.6.5  Parameters  for  Buckling  Analysis 

The  following  parameters  are  used  in  Buckling  Analysis: 

1.  GRDPNT  - optional.  A positive  integer  value  of  this  parameter  will  cause  the  Grid  Point 
Weight  Generator  to  be  executed  and  the  resulting  weight  and  balance  information  to  be 
printed. 

2.  WJHASS  - optional . The  terms  of  the  mass  matrix  are  multiplied  by  the  real  value  of 
this  parameter  when  they  are  generated  in  EMA. 

3.  IRES  - optional.  A positive  Integer  value  of  this  parameter  will  cause  the  printing  of 
the  residual  vectors  following  the  execution  of  SSG3. 

4*  C0UPMASS  - CPBAR,  CPR0D,  CPQUAD1,  CPQUAD2,  CPTRIA1.  CPTRIA2,  CPTUBE.  CPODPLT.  CPTRPLT. 
^-TRB^  " optional.  These  parameters  will  cause  the  generation  of  coupled  mass  matrices 
rather  than  lumped  mass  matrices  for  all  bar  elements,  rod  elements,  and  plate  elements 
that  include  bending  stiffness. 

5.  ASET0UT  - optional.  A positive  integer  value  of  this  parameter  causes  the  ASET  output 
data  block  to  be  generated  by  the  GP4  module.  A negative  integer  value  or  0 suppresses 

• the  generation  of  this  output  data  block.  The  default  value  is  0. 

6.  AUT0SPC  - reserved  for  future  optional  use.  The  default  value  is  -1. 

3.6.6  Optional  Diagnostic  Output  for  FEER 

Special  detailed  information  obtained  by  requesting  DIAG  16  in  the  Executive  Control  Deck  is 
the  same  as  that  described  under  Normal  Mode  Analysis  (see  Section  3.4.6). 

3.6.7  Rigid  Format  Error  Messages  from  Buckling  Analysis 

The  following  fatal  errors  are  detected  by  the  DMAP  statements  in  the  Buckling  Analysis 
rigid  format.  The  text  for  each  error  message  is  given  below  in  capital  letters  and  is  followed  by 
additional  explanatory  material,  including  suggestions  for  remedial  action. 


BUCKLING  ANALYSIS  ERR0R  MESSAGE  N0.  1 - N0  STRUCTURAL  ELEMENTS  HAVE  BEEN  DEFINED. 
No  structural  elements  have  been  defined  with  Connection  cards. 


BUCKLING  ANALYSIS  ERR0R  MESSAGE  N0.  2 - FREE  B0DY  SUPP0RTS  N0T  ALL0WED . 


Free  bodies  are  not  allowed  in  Buckling  Analysis.  The  SUP0RT  cards  must  be  removed  from  the  Bulk 
Data  Deck  and  other  constraints  applied  if  required  for  stability. 
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BUCKLING  ANALYSIS  ERR0R  MESSAGE  N0.  3 - EIGENVALUE  EXTRACT I0N  DATA  REQUIRED  F0R  REAL  EIGENVALUE 
ANALYSIS. 

Eigenvalue  extraction  data  must  be  supplied  on  an  EIGB  card  in  the  Bulk  Data  Deck  and  METH0D  in  the 
Case  Control  Deck  must  select  an  EIGB  set. 


BUCKLING  ANALYSIS  ERR0R  MESSAGE  N0.  4 - N0  EIGENVALUES  F0UND. 
No  buckling  modes  exist  in  the  range  specified  by  the  user. 


BUCKLING  ANALYSIS  ERR0R  MESSAGE  N0  5 - MASS  MATRIX  REQUIRED  F0R  WEIGHT  AND  BALANCE  CALCULATI0NS. 

The  mass  matrix  is  null  because  either  no  elements  were  defined  with  Connection  cards, 
nonstructural  mass  was  not  defined  on  a Property  card  or  the  density  was  not  defined  on  a Material 
card. 


BUCKLING  ANALYSIS  ERR0R  MESSAGE  N0.  6 - N0  INDEPENDENT  DEGREES  0F  FREED0M  HAVE  BEEN  DEFINED. 

Either  no  degrees  of  freedom  have  been  defined  on  GRID,  SP0INT  or  Scalar  Connection  cards,  or  all 
defined  degrees  of  freedom  have  been  constrained  by  SPC,  MPC,  0MIT  or  GRDSET  cards,  or  grounded  on 
Scalar  Connection  cards. 
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3.7  PIECEWISE  LINEAR  STATIC  ANALYSIS 

3,7,1  DHflP  Sequence  for  Piecewise  L inear  Statin  Analyse 

RIGID  format  5>HAP  listing 
RELEASE  APR.  19b-} 

displacement  APPROACH,  RIGID  FORMAT  6 

LEVEL  2.0  NASTRAN  ,0?IAP  COMPILER  - SOURCE  LISTING 

0_PTIONSJN_LFFECT  GO  ERR=2  LIST  NODECK  NOREF  NOOSCAR 


r.j 

®E  POOR  QUALiiY 


1 BEGIN 

2 PRECHK 

3 FILE 

4 PARAM 

<3)  cpi 

QD  PLTTRAN 
(3)  CP2 
B PARAML 
9 PURGE 
CiD  COND 
<3  PLTSET 

CT?)  PRTMSG 

13  PARAM 

14  P.ARAM 

3)  conD 

ClD  PLOT 


3)  PRTMSG  PLOTXI  //  3 

IS  LAREL  PI  3 

GP3  CE0M3.EQKX 

20  PARAM  //*AN»*/SK| 

3)  'PA  I EGT.EPT.BGI 


DISP  06  - PIECEWISE  LINEAR  STATIC  ANALYSIS  - APR.  1904  8 
ALL  3 

QC 1 = APPEHD/UGV1 = APPEND/KGGSUM=  SAVE/PGV 1 = APPEND  3 
//*MPY*/CARD«0/0/0  s 

Mi™si=-?f1’/'GPL’ EQEXIK’GPaT* cs™- bcpdt.sil/s. R. LUSET/  NOCPDT/ 

BGPDT,  S IL/BGPDP , S ! P/LUSET/S , N,  LUSEP  » 

GE0H2.EQEXIN/ECT  S 
PCDB//*|‘RES*////J  (IMPPLOT  8 
PL'ISETX,  PLTPAR,  GPSETS , ELSETS/JOHPPLOT  3 
PI , JUMPPLOT  S 

3pK“,1!CT/MT!!'  PLTi,AR-  G1'SETS  • elsets/s  , N , NS  IL/  s,  N, 

PL'ISETX//  S 
//*MPY*/PLTFLG/I/|  3 
//*HI*Y*/PF  ILK/O/O  3 
PI .JUMPPLOT  3 


CE0M3, EOEXIH.CEOm/SLT.GPTT/S, N.NOORAV  8 

•'/*and*/skpmgc/no<;rav/v,  y.ciuiput  s 

"OS  I MP/2/s!' « ®RI  ’ CI’ECT* EC,!T-  «pct/i.usf.t/s.  h. 


PARAM  //$ANl)fc/HOELMT/HOCKKI./NOS  I MP  3 

23)  COND  EIIR0R4 , N0ELM1'  S 

24  PURGE  KGGX.GPST/NOSIMp/IHJI’MT/OKRF.I,  S 


QJS)  COND  I.IILI , NOS t Ml’  g 

26  PARAM  //:fiAUD*/NOKGC)i 

27  I’ ARAM  //:cADD*/NOMGC/ 

<5«)  EMC  K8T,  OSTM,  MPT,  I) 


//*AIID*/NOKGCX/  I/O  3 
//:cAI»D*/NOMG(.V|/0  3 

gtiu’Lt/i:, y.cptiuisc  s IHIA-/L, Y.ci-ruiiK/  |>. Y,«:pu»pt;iy<:,  y. 


29  PURGE  KGGX.GPST/NOKGGX/fJGG/NOMKi;  8 
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RIGID  FORMAT  DHAP  LISTIKG 
RELEASE  APR.  19S4 

DISPLACEMENT  APPROACH,  RIGID  FORMAT  6 

LEVEL  2.0  HASTRAH  DMAP  COMPILER  - SOURCE  LISTIHG 


'"30}  CORD 
( 3U  EMA 
32  LABEL 

(55)  CORD 

(34)  EMA 
35  LABEL 

(55)  COHD 

'37,'  COHD 
(3fp  GFWG 
(39)  OFP 
40  LABEL 
(4?)  PLA1 

(42)  COND 

43  PURGE 

44  PARAM 

45  PARAM 

(46)  EttUIV 

(47)  COHD 

(48)  SMA3 

(49)  SMA3 

50  LABEL 

51  PARAM 
(52)  GP4 


53  PARAM 

54  PURGE 

(55)  SSG1 

(56)  EQUIV 
(5£)  COHD 

58  PARAM 

(59)  COHD 

(60)  GPSP 
(cT)  OFP 

62  LABEL 

63  PIRAM 


JMPEGC,  NOKCGX  * 

GPECT,  KD ICT,  KELM/KCGX,  GFST  3 
JMPKGG  ffi 
JKPMGG, HOMGG  * 

GPSCT,MDICT,MELM/MGG,/-I/C,Y.HTMASS=1.0  9 
JKPKCG  E 
LBL1.GRDPHT  8 
ERR0R3, HOMGG  8 

BGPBP , CSTM,  EQEXIH , MCG/OGPVG/V,  Y,  GRDPMT=-  I/V,  Y,  TOIASS  * 

OGPHG //S,  H 1 CARDHO  S 

LBL1  S 

CSTM,  MPT,  ECPT,  GPCT,  D I T.  CASECC , EST/KGGXL,  ECPTHL,  ESTL,  ESTHL/S , H , 
KGGLFG/S , N , HPLAL I M'S, H, EG PTHLF  G/S.N, PLSETHO/S , H , KOHLSTR/S , H , 
PLFACT  S 

ERROR  1 , EGPTNLFG  * 

OHLES , ESTHL 1 /HOHLSTR  S 
//*ADD*/ALHA’VS/“I/0  $ 

//^ADDfc/fiEVER/  I/O  8 

KGGX,  KCG/NOGENL/KGGXL,  KCGL/HOCEHL  8 
LBL1 1 , HOGEHL  8 

GEI , KGGX/KGG/LUSET/NOGENL/NOS IMP  8 
GE I , KGCXL/KGGL/LUSET/MOGEHL/KGGLPG  8 
LBL11  8 

//*MPY*/HSKI  P/0/0  8 

CASECC , GE0M4 , EQEXIH,  GPDT,  BGPDT,  CSTM,  GPST/RG,  YS , USET,  ASET/ 
LUSET/S , H, HPCF1/S , H, MPCF2/S, H, S INGLE/S ,H, OMIT/S, H, REACT/S , H , 
NSKI  P/S , H , REPEAT/S , N . NOSET/S , H , HOL/S , N , HOA/C , Y, ASETOUT/  S,  Y, 
AUTOSFC  S 

//*AND*/H0SR/S INGLE/REACT  3 

KRR,  KLR.  OR,  DM/REACT/GM/MFCF  1/GO , KOO,  LOO,  PO,  UOOV,  RUOV/OMIT/PS , 
KFS , KSS/S I HGLE/QG/HOSR  * 

SLT, BGPDT, CSTM,SIL,EST, MPT. , , MGG, CASECC, DIT,/PGt,  ,,  , /LUSET/t  8 
PGl.PL/HOSET  8 
LBL4.GENEL  8 

//*EQ*/GPSPFLG/AUTOSPC/0  $ 

LBL4 , GPSPFLG  8 

GPL,  GPST,  USET.S IL/OGPST/S,  N.  HGGPST  8 
OGPST, , , • ,//S,H,CARDNO  8 
LDL4  8 

/ /*ABD#/PLAC0UHT/I/0  8 
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niCID  FORMAT  DKAP  LISTING 
RELEASE  APR.  1984 

DISPLACEMENT  APPROACH,  RIGID  FORMAT  6 

LEVEL  2.0  NASTRAH  DMAP  COMPILER  - SOURCE  LISTING 


''64;  EQUIV 
(65)  CORD 

(eg)  MCE  i 


(68)  EQUIV  KGG.KNI 

(69)  COHD  LBL2.MI 

(70)  MCE2  USET.Gt 

71  LABEL  LBL2  8 


KGG, KNN/MPCF 1 8 

LBLLHPCFl  8 

USET, RG/GM  8 

LOOPBGN  8 

KGG.KNN/MFCF1  8 

LBL2.MPCF1  8 

USET,  GM.  KCG,  , , /KNN . , , S 


Top  of  Load  Increment  Loop 


(72)  EQUIV  KNN.KFF/S INGLE  8 

(|S)  CORD  LBL3, SINGLE  S 

(74)  SCE1  USET , KHN , , , /KFF , KFS , KSS , , , S 
78  LABEL  LBL3  3 


(76)  EQUIV  KFF.KAA/0M1T  8 

(77)  COND  LBLS.OMIT  8 

(|3)  SMP1  USET, KFF , , , /'GO,  KAA,  KOO , LOO , , , , , $ 
79  LABEL  LBL5  8 


(80)  EQUIV 
(5l)  COND 
(82)  RBMG1 


KAA.KLL/REACT  S 
LBL6, REACT  8 

USET,KAA,/KLL,KLR,KRR, , , 8 


83  LABEL  LBL6  8 


(84)  DSCOMP  KLL/LLI 

(5jT)  C°N»  PLALBI.4 

(86)  COND  LBL7.RI 

(S?)  H.BHG3  LLL.KLI 

88  LABEL  LBL7  ® 


KLL/LLL./l/e/HINDIAGK/DETKLLXX/IDETKLLX/  S.N.SINGKLLX  8 
PLALB1.4 , S INGKLLX  S 
LBL7, REACT  jl 
LLL.KLR.KRR/DM  S 


(89)  ADD 

(90)  COND 

(57)  SSG2 


FGI./PG/PLFACT  S 
LBL 10, NOSET  S 

USET , GM, YS , KFS , GO , DM,  PC/QR, PO , PS , PL  3 


92  LABEL  LBL  10  SB 


(93)  SSG3 

(94)  COND 

(95)  HATGPR 
(5 6)  M.ATGPR 


PLACOUKT/s! N?EPSI°SP0/ULV'U00V’ HULV’ mJ0V/°»IT''V,  Y,  IRES=- !/ 
LBL9, IRES  8 


CPL,USET,SIL,RULV//*L*  9 
GPL, USET, SIL,RUOV//*0*  9 


97  LABEL  LBL9  8 

(3)  SDR1  USET, FG. ULV, UOOV, YS, GO.GM.PS, KFS, KSS , QR/DELTAUGV, DELTAFG 

DELTAQG/ l/*STATICS=i:  S ’ 

(99)  PLA2  DELTAUGV. DELTAPG, DELTAQG/UGV1 , PGV1 , QG1/S , N, PLACOUNT  8 

(JOO)  EQUIV  ESTNL,  ESTNL I/NEVER/ECPTIIL,  ECFTNLI/NEVER  8 
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RIGID  FORMAT 
RELEASE  APR. 

DISPLACEMENT 

LEVEL  2 

(h>7)  cond 
<fij§)  plas 

Cj03>  OFP 

104  LABEL 

105  PAHAM 
(106)  COND 
(ff?)  PLA4 

(fij|)  EQUIV 
(109)  COND 
(fie)  ADD 
111  LABEL 
(112)  EQUIV 
/nS)  HEPT 
(fl4)  JUMP 
1 15  LABEL 
PRTPARM 
1 17  LABEL 
(lTS)  SDR2 

(U9)  OFP 
(fS3)  COND 
(fill)  PLOT 

(f|§)  PRTHSG 
123  LABEL 
(124)  JUMP 
125  LABEL 
(126)  PRTPARM 
127  LABEL 
(120)  PRTPARM 
129  LABEL 
<£30)  PRTPAHM 
131  LABEL 
(f52)  PRTPAHM 

133  LABEL 

134  PURGE 

135  END 
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APPROACH.  RIGID  FORMAT  6 
O NA8TRAN  DMAP  COMPILER  - SOURCE  LISTING 


PLALBL2A,  NOKLSTR  S 

CSTM,  MPT,  D IT,  DELTAUGV,  ESTNL , CASECC/ONLES , ESTNL 1/PLACOUNT/ 

PLSETNO  S 

ONLES //S , N , CARDNO  8 

PLALBL2A  * 

IFF/NPLAL 1H/P L ACOUHT  * 

PLALBL5.DIFF  8 

CSTM.MPT,  ECPTHL,  GFCT.DIT,  DELTAUGV/'KGCNL.ECPTHLl/g.  N.  PLACOmnvH , 

N,  PLSETNO/8, N, PLFACT  S 

KGGNL,  KGCSUH/'KGGLPG  8 

PL ALBL3 , KGGLPG  8 

KGGNL,  KGGL/KGGSUM  * 

PLALBL3  8 

ESTNL  1 , ESTNL/'ALWAYS/ECPTHLI , ECPTNL/AL VAYS/KCCS DM,  KGC/ALVAYB  8 
LOOPBGN, 360  * / 

— — — { Bottom  of  Load  Increment  Loop 

ERR0R2  a v HI 

PLALBL4  S 


//-5/*FLA*  8 


PLALBL5  8 


CASECC,  CSTM,  MPT,  BIT, EQEXIH, SIL,  GPTT, EDT, BGPEP, , 
PGV1/0PG1 , 0QG1.0UGV1 ,OESI , 0EF1 ,PUGV1/*PLA*  a 

OUGVI , 0PG1 , OQGI , 0EF1 , 0ES1 , //S , N, CARDNO  8 

P2, JUMPPLOT  3 


QGl.UGVl.ESTL,, 


PLTPAR,  GPSETS , ELSETS , CASECC , BGPDT,  EflEXIN,  SIP,  PUGV1 
PL0TK2/NS IL/LUSEP  AJUMPPLOT/PLTFLG/S , N.PFILE  8 

PL0TX2/V  8 

P2  8 

FINIS  8 

ERROR 1 S 


■ ,ECPT,  OESI>' 


S/-1/XPLA*  8 


ERR0R2  S 


//-2/*PLA*  8 
ERR0R3  8 
/V-3/*FLA*  8 
ERR0R4  * 
/V-4/#PLA*  8 
FINIS  8 
DUMM7/HIHUS1  8 


8 
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3.7,2  Description  of  DMAP  Operations  for  Piecewise  Linear  Static  Analysis 

5.  GPI  generates  coordinate  system  transformation  matrices,  tables  of  grid  point  locations,  and 
tables  relating  the  internal  and  external  grid  point  numbers. 

6.  PLTTRAN  modifies  special  scalar  grid  points  in  the  BGPDT  and  SIL  tables. 

7.  GP2  generates  Element  Connection  Table  with  internal  indices. 

10.  Go  to  DMAP  No.  18  if  there  are  no  structure  plot  requests. 

11.  PLTSET  transforms  user  intput  into  a form  used  to  drive  the  structure  plotter. 

12.  PRTMSG  prints  error  messages  associated  with  the  structure  plotter. 

15.  Go  to  DMAP  No.  18  if  no  undeformed  structure  plots  are  requested. 

16.  PL0T  generates  all  requested  undeformed  structure  plots. 

17.  PRTMSG  prints  plotter  data  and  engineering  data  for  each  undeformed  plot  generated. 

19.  GP3  generates  Static  Loads  Table  and  Grid  Point  Temperature  Table. 

21.  TA1  generates  element  tables  for  use  in  matrix  assembly  and  stress  recovery. 

23.  Go  to  DMAP  No.  131  and  print  Error  Message  No.  4 If  no  elements  have  been  defined. 

25.  Go  to  DMAP  No.  40  if  there  are  no  structural  elements. 

28.  EMG  generates  structural  element  stiffness  and  mass  matrix  tables  and  dictionaries  for  later 
assembly  by  the  EMA  module. 

30.  Go  to  DMAP  No.  32  if  no  stiffness  matrix  is  to  be  assembled. 

31.  EMA  assembles  stiffness  matrix  [K*g]  and  Grid  Point  Singularity  Table. 

33.  Go  to  DMAP  No.  35  if  no  mass  matrix  is  to  be  assembled. 

34.  EMA  assembles  mass  matrix  [Mgg]. 

36.  Go  to  DMAP  No.  40  if  no  weight  and  balance  information  is  requested. 

37.  Go  to  DMAP  No.  129  and  print  Error  Message  No.  3 if  no  mass  matrix  exists. 

38.  GPWG  generates  weight  and  balance  information. 

39.  0FP  formats  the  weight  and  balance  information  prepared  by  GPWG  and  places  it  on  the  system 
output  file  for  printing. 

41,  PLA1  extracts  the  linear  terms  from  [Kgg]  to  give  [Kgg],  extracts  the  nonlinear  entries 

from  the  Element  Connection  and  Properties  Table  to  give  ECPTNL , and  separates  the  linear 
and  nonlinear  entries  in  the  Element  Summary  Table  to  give  ESTL  and  ESTNL. 

42.  Go  to  DMAP  No.  125  and  print  Error  Message  No.  1 if  no  elements  have  a stress-dependent 
modulus  of  elasticity. 

46.  Equivalence  [Kgg]  to  [Kgg]  and  [Kgg]  to  [Kgg]  if  there  are  no  general  elements. 

47.  Go  to  DMAP  No.  50  if  there  are  no  general  elements. 

48.  SMA3  adds  general  elements  to  [K*g]  to  obtain  stiffness  matrix  EKgg3- 
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49.  SMA3  adds  general  elements  to  [Kg]  to  obtain  stiffness  matrix  of  linear  elements  [K*  ]. 

52’  mul tfpo^T^nstraint ^equatkns^R^]^ u °f  _V(£10US  displacement  sets  (USET)  and  forms 

9 9 

nli 


SSGl  generates  total  static  load  vector  {P*}. 
Equivalence  {Pg}  to  {P^}  if  no  constraints  are  applied. 
Go  to  DMAP  No.  62  ig  general  elements  are  present. 


55. 

56. 

57. 

59.  Go  to  DMAP  No.  62  if  no  potential  grid  point  singularities  exist. 

60.  GPSP  generates  a table  of  potential  grid  point  singularities. 

P°,n‘  S,nsu,*Hties  ™ ■"<  Places  It 

64.  Equivalence  [Kgg]  to  [KnnJ  if  no  multipoint  constraints  exist. 

65.  Go  to  DMAP  No.  71  if  no  multipoint  constraints  exist. 

66.  MCE1  partitions  multipoint  constraint  equations  [R  ] = [R^  [ r ] and  solves  for 

multipoint  constraint  transformation  matrix  [G  1 = -fR  l"1rR  1 

mJ  L *■  nJ* 

67.  Beginning  of  loop  for  additional  load  increments. 

68.  Equivalence  [Kgg]  to  [K^]  if  no  multipoint  constraints  exist. 

69.  Go  to  DMAP  No.  71  if  no  multipoint  constraints  exist. 

. MCE2  partitions  stiffness  matrix 


70 


^gg-* = 


and  performs  matrix  reduction 


K I K 
nn  , nm 

r“ 

^mn  ’ ^mm 


CKn"]  ■ BW  * KjltK.,,]  * Cij>y  ♦ teJlBWItV- 


72. 

73. 

74. 


Equivalence  [Knn]  to  [Kff]  if  no  single-point  constraints  exist. 
Go  to  DMAP  No.  75  if  no  single-point  constraints  exist. 

SCE1  partitions  out  single-point  constraints 


CW  = 


fffJ_Kfs 

LKsf  1 Kss 


76.  Equivalence  [K^]  to  [Kfla]  if  no  omitted  coordinates  exist. 

77.  Go  to  DMAP  No.  79  if  no  omitted  coordinates  exist. 

78.  SMP1  partitions  constrained  stiffness  matrix 
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[%]  = 


ia_[_Kao 

Koa  1 Koo 


solves  for  transformation  matrix  [G  1 = -[K  ]"1rK  1 

o ooJ  L oa 

and  performs  matrix  reduction  [K  ] = [K  ] + [KT  ][G  I . 

no  dS  03  0 

80.  Equivalence  [Kfla]  to  [K^]  if  no  free-body  supports  exist. 

81.  Go  to  DMAP  No.  83  if  no  free-body  supports  exist. 

82.  RBMG1  partitions  out  free-body  supports 


!*aal  = 


1 KrrJ 


ORIGINAL' 

OH  POOR 


PAGE  II 

QUALITY 


84.  DEC0MP  decomposes  constrained  stiffness  matrix  TK  1 = n ITU  1 

L li  L uJL  uJ* 

85.  Go  to  DMAP  No.  115  and  print  Error  Message  No.  5 if  stiffness  matrix  [K  ] is 

u.e.,  local  plasticity).  uJ 

86.  Go  to  DMAP  No.  88  if  no  free-body  supports  exist. 

87.  RBMG3  forms  rigid  body  transformation  matrix 


singular 


[D] 

calculates  rigid  body  check  matrix 


-»u]  ^ar^’ 


£X]  - EKrr]T+  [K£r][D] 


and  calculates  rigid  body  error  ratio 


a 


rr 


89.  ADD  multiplies  total  load  vector  {P*}  by  factor,  PL FACT,  and  adds  it  to  nothing  to  obtain 
applied  load  vector  {P^}  for  current  loop. 

90.  Go  to  DMAP  No.  92  if  no  constraints  are  applied. 

91.  SSG2  applies  constraints  to  static  load  vectors  for  current  loop 


fV 


{Fv  = <v  - [gJw 


v 


(Pf)  = (Pf>  - CKfs]{Ys}  , 
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<Pf> 


{Pa> 


{Pa> 


<V  ♦ Ds>0> 


and  calculates  incremental  determinate  forces  of  reaction  for  current  loop 

= -{Pr>  - HDT]{Pa>. 

93.  SSG3  solves  for  displacements  of  independent  coordinates 

•"I'-iy’iv  . 

solves  for  displacements  of  omitted  coordinates 

■ [V’fV  • 

coordinates  residual  vector  (RULV)  and  residual  vector  error  ratio  for  independent 


{5V  = {l V - [K^v  , 


and  calculates  residual  vector 
coordinates 


(RU0V)  and  residual  vector  error  ratio  for  omitted 


I6P0} 


«V  - 


<>««> 

94.  Go  to  DMAP  No.  97  if  residual  vectors  are  not  to  be  printed. 

95.  MATGPR  prints  the  residual  vector  for  independent  coordinates  (RULV). 

96.  MATGPR  prints  the  residual  vector  for  omitted  coordinates  (RU0V). 
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98.  SDR1  recovers  dependent  displacements  for  current  loop 


KH = ‘v 


{uo}  " tGo]{ua>  * {0  * 


f~’-{ ' <Ufl  ’ 


{um}  = * 


<V 


99. 


and  recovers  single-point  forces  of  constraint  for  current  loop 
(6qs)  « -{Ps>  + [Kjs]{Uf}. 

PLA2  adds  the  incremental  displacement  vector  (DELTAUGV)  and  the  incremental  sinnlp-nrvint 

vectors°(DELTAPG)!nt  (0aTfl?G)  1”P  *0  tt.  SS^‘J2  rt’ttaM 


{UQ  } 

3i+l 


= {6u  } + {u  } and 

9i  9i 


100. 

101. 

102. 

103. 

106. 

107. 

108. 

109. 

110. 

112. 

113. 


‘V.1  ■ “V  + V • 

Allocate  separate  files  for  ESTNL  and  ESTNL1  and  for  ECPTNL  and  ECPTNL1. 

Go  to  DMAP  No.  104  if  no  stress  output  is  requested  for  nonlinear  elements. 

PLA3  calculates  incremental  stresses  in  nonlinear  elements  (0NLES)  for  which  an  output 
request  has  been  made  and  updates  the  accumulated  stresses  ( ESTNL 1)  in  these  elements. 

0FP  formats  the  accumulated  stresses  in  nonlinear  elements  prepared  by  PLA3  and  places  them 
on  the  system  output  file  for  printing.  H 

Go  to  DMAP  No.  117  if  all  loading  increments  have  been  completed. 

PLA4  generates  stiffness  matrix  for  nonlinear  elements  [K™]  and  updates  stress 
information.  99 

Equivalence  [K^]  to  [K  ] if  all  elements  are  nonlinear. 

Go  to  DMAP  No.  Ill  if  all  elements  are  nonlinear. 

^KGGL^^neSS  matn'x  ^or  non^lnear  elements  (KGGNL)  to  stiffness  matrix  for  linear  elements 

+ »ggl  + tKP“] 

Equivalence  existing  element  tables  to  updated  tables  and  equivalence  [Ksuml  to  He  1 
for  next  pass  through  loop.  99  J L ggJ 

Go  to  DMAP  No.  67  if  additional  load  increments  need  to  be  processed. 
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114. 

116. 

118. 

119. 

120. 
121. 
122. 

124. 

126. 

128. 

130. 

132. 


360?°  DMAP  No.  127  and  print  Error  Message  No.  2 as  the  number  of  load  increments  exceeds 


Print  Error  Message  No.  5 and  terminate  execution. 

si  "nir  ®S1)  "d  ',re>,arcs 

(WU  for  o Zt  and 

K?nTS  tab,eS  P’'epared  by  SDR2  and  p,aces  the  «stm  file  for 


Go  to  DMAP  No.  123  if  no  deformed  structure  plots  are  requested. 

PL0T  generates  all  requested  deformed  structure  and  contour  plots. 

geIeStePdr.intS  Pl°tt6r  ^ en9i"een‘ng  data,  and  contour  data  for  each  deformed  plot 


Go  to  DMAP  No.  133  and  make  normal  exit. 

Print  Error  Message  No.  1 and  terminate  execution. 
Print  Error  Message  No.  2 and  terminate  execution. 
Print  Error  Message  No.  3 and  terminate  execution. 
Print  Error  Message  No.  4 and  terminate  execution. 
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3,7,3  Output  for  Piecewise  Linear  Static  Analysis 

The  following  output  ray  be  requested  for  Piecewise  Linear  Static  Analysis; 

1.  Accumulated  sums  of  displacements  and  nonzero  components  of  the  static  loads  and 
single-point  forces  of  constraint  at  selected  grid  points  for  each  load  increment. 

2.  Stresses  in  selected  elements.  If  an  element  is  composed  of  a nonlinear  material,  the 

accumulated  stress  will  be  output  for  each  load  increment.  Stresses  in  linear  elements 
are  only  calculated  for  the  total  load. 

3.  Undeformed  plot  of  the  structural  model  and  deformed  plots  for  each  load  increment. 

4.  Contour  plots  of  stresses  and  displacements  for  each  load  increment. 


3,7,4  -ase  Control  Deck  for  Piecewise  Linear  Static  Analysis 

The  following  items  relate  to  subcase  definition  and  data  selection  for 
Static  Analysis: 


Piecewise  Linear 


1.  The  Case  Control  Deck  must  contain  one  and  only  one  subcase. 

2.  A static  loading  condition  must  be  defined  with  a L0AD  selection. 

3.  An  SPC  set  must  be  selected  unless  all  constraints  are  specified  on  GRID  cards. 

4.  PLC0EFFICIENT  must  appear  either  to  select  a PLFACT  set  from  the  Bulk  Data  Deck  or  to 
explicitly  select  the  default  value  of  unity. 


3.7.5 


Parameters  for  Piecewise  linear  Static  Analysis 


The  following  parameters  are  used  in  Piecewise  Linear  Static  Analysis: 


1. 


-G-RpPNT  - optional. 
Weight  Generator  to 
printed. 


A positive  integer  value  of  this  parameter  will  cause  the  Grid  Point 
be  executed  and  the  resulting  weight  and  balance  information  to  be 


2.  WTOASS  - optional.  The  terms  of  the  mass  matrix  are  multiplied  by  the  real  value  of 
this  parameter  when  they  are  generated  in  EMA. 

3.  IRES  - optional.  fl  positive  integer  value  of  this  parameter  will  cause  the  printing  of 
the  residual  vectors  following  the  execution  of  SSG3. 

4'  gPHASS  - CPBAR.  CPRBD.  CPQUAD1,  CPOUAPZ.  CPT81A1,  CPTRIA2.  CPTUBF.  fPnnpiT  rnrnni  t 
CPTffiC  - optional.  These  parameters  will  cause  the  generation  of  coupled  mass  matrices 
rather  than  lumped  mass  matrices  for  all  bar  elements,  rod  elements,  and  plate  elements 
that  include  bending  stiffness. 
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5.  ASET0UT  - optional.  A positive  integer  value  of  this  parameter  causes  the  ASET  output 
data  block  to  be  generated  by  the  GP4  module.  A negative  integer  value  or  0 suppresses 
the  generation  of  this  output  data  block.  The  default  value  is  0. 

6.  AUT0SPC  - reserved  for  future  optional  use.  The  default  value  is  -1. 

3-7’6  Format  Error  Messages  from  Piecewise  Linear  Static  Analysis 

The  following  fatal  errors  are  detected  by  the  DMAP  statements  in  the  Piecewise  Linear 
Static  Analysis  rigid  format.  The  text  for  each  error  message  is  given  below  in  capital  letters 
and  is  followed  by  additional  explanatory  material,  including  suggestions  for  remedial  action. 


PIECEWISE  LINEAR  STATIC  ANALYSIS  ERR0R  MESSAGE  N0.  1 - N0  N0NLINEAR  ELEMENTS  HAVE  BEEN  DEFINED. 

srj&irsa.— °f  thc  e,”ents  his  a stress 


PIECEWISE  LINEAR  STATIC  ANALYSIS  ERR0R  MESSAGE  N0. 

ft" ®Hempt  has  been  made  t0  use  more  than  360  load 
ALTERing  the  REPT  instruction  preceding  SDR2. 


2 - ATTEMPT  T0  EXECUTE  M0RE  THAN  360  L00PS. 
increments.  This  number  may  be  increased  by 


SB5KS“  STATIC  ANALYSIS  ERR0R  MESSAGE  N0.  3 - MASS  MATRIX  REQUIRED  F0R  WEIGHT  AND  BALANCE 

The  mass  matrix  is  null  because  either  no  elements  were  defined  with  Connection  cards 
nonstroctural  »ass  «ao  not  defined  on  a Property  card,  or  the  densi?,“aTSrt3e“ned'o„  a Haterial 


PIECEWISE  LINEAR  STATIC  ANALYSIS  ERR0R  MESSAGE  N0.  4 - N0  ELEMENTS  HAVE  BEEN  DEFINED. 
No  elements  have  been  defined  with  either  Connection  cards  or  GENEL  cards. 


PLASTICITY1:1”^  STATIC  ANALYSIS  ERR0R  MESSAGE  5 " STIFFNESS  MATRIX  SINGULAR  DUE  T0  MATERIAL 
ma ter i a plasticity^  iS  S7ngular  due  either  to  one  or  R10re  Brid  P°*"t  singularities  or  element 
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DIRECT  COMPLEX  EIGENVALUE  ANALYSIS 
3-8  DIRECT  COMPLEX  EIGENVALUE  ANALYSIS 
3'8''  HWP  sequence  for  Direct  Cgffilgi  ri,8l,vai„. 

LIST1NC 

displacement  approach,  rigid  format  7 

LEVEL  2.0  NAS  TRAN  DMAP  COMPILER  - SOURCE  LISTING 
OPTIONS  IN  EFFECT  GO  FRn-->  t too, 

ERfl-2  ^ST  NODECK  NOREF  NOOSCAR 


°F  POOR  QUALITY 


1 BEGIN 

2 PRECHK 

3 FILE 

4 PARAM 

CD  gpi 

CD  PLTTRAN 
7 PURGE 

CD  CONP 
CD  CP2 

10  PARAML 

1 1 PURGE 
CD  COND 

CD  pltset 
CD  pbthsg 

15  PARAM 

16  PAHAfI 

CD  bond 

CD  PLOT 


CD  PRTMSG 
20  LABEL 
CD  GP3 
CD  TAI 

23  PURGE 

CD  COND 

25  PARAM 

26  PARAM 

27  PARAM 
20  PARAM 

CD  EKG 


€) 


DISP  07  - DIRECT  COMPLEX  EIGENVALUE  ANALYSIS  - APR.  ,984  3 
ALL  $ 

GGD=SAVE/GMD=SAVE  S 
//*MPY<./CARDN0/0/0  8 

BGPDT,  S IL/BGPDP , 8 IP/LU3ET/S , N,  LUSEP  3 

ElIe^/rSgP^^'1-  r5AAl  K4AA- Iffs'  LST.  ECT.  PL1SE1X.  PLTPAR,  GPSETS, 
LBL5 , NOGPDT  3 
GE0M2 , EQEXI  H/"ECT  S 
PCDB/'/'*FRES*/Vy,'JUHpPLOT  S 

PLTSETX,  PLTPAR,  GPSETS , ELSETS/ JUMP PLOT  S 
Pl.JUMPPLOT  S 

JUMPPLOT?- 1 ’ |CTxpLTSETX.  PLTPAR,  GPSETS , ELSETS/ , JUMNS I L/S , N , 

PLTSETX//  3 

//*MP Y*/PLTFLG/ 1/ I g 

//*hpy*/pfile/o/o  3 

Pl.JUMPPLOT  $ 

PLOTXl/'r'  8 
PI  S 

GE0M3 , EQEXI  fi , GE0M2/’ , GPTT/ROGRAV  8 

-^/i^yrLHOCENLi- S|^EfT* GE1 • 5PE°T. . /LUSBT/S, N, N0SIMP= 

KG^Noinff  K4FF-K4A^.  MNN.  HFF,  MAA.BNN,  BFF.BM, 

LBL1.K03IMP  ® 

//*ADD*/R0KGGX/lr'O  S 
//*ADD*/NOMGG/1X0  s 
//#ADD*/NOBGG= — l/l/Q  g 
//* ADB*,-NOK4GG/l/0  8 

bbict, belm.bdict/s  n 

CPTUDE/C.Y.CPQDPLT/C.Y.CpWLT/cTyrcPTRB™  ® C,Y,CPTRIA2/C*Y* 
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RIGID  FORMAT  DMAP  LISTING 
RELEASE  APR.  1984 


ORIGINAL  PAGE  ffi 
OF  POOR  QUALITY 


DISPLACEMENT  APPROACH,  RIGID  FORMAT  7 


LEVEL  2.0  NAS TRAN  DMAP  COMPILER  - SOURCE  LISTING 


30  PURGE 
(3?)  COND 
(32)  EMA 
33  LABEL 
(34)  COND 
(3Sj  EMA 
36  LABEL 
(37';  CONI) 
(38)  EMA 
39  LABEL 

(40)  COND 

(41)  EMA 

42  LABEL 

43  PURGE 

44  PURGE 

(45)  COND 

(46)  COND 

(47)  CPWG 

(48)  OFP 
49  LABEL 

(50)  EQUIV 
(57)  COND 
(52)  SMA3 

53  LABEL 

54  PARAM 
(55)  G?4 


56  PURGE 
(57)  COND 

(Ha)  cond 

59  PARAM 
(60)  COND 
(ST)  GPSP 
(62)  OFP 
63  LABEL 
''64')  EOUIV 
'7*3)  COND 


KGGX,  GPST/NOKGGX/MGC/NOMGG  3 

LBLKGGX,  HOKCGX  3 

GPECT, EDICT,  KELM/KCGX,  GPST  ® 

LBLKGGX  S 
LBLMGG.NOMGG  3 

GPECT, MDICT, MELK/MGG, /-1/C,  Y,  WTMASS= 1.08 

LBLMGG  S 

LBLBGC,  NOBGG  8 

GPECT , BD ICT,  BELM/BGG,  8 

LBLBGG  S 

LBLK4GG, N0K4GG  S 

GPECT , KD I CT , KELH/K4GG,  /N0K4GC  3 

LBLK4GG  S 

MNN , MFF , MAA/NOMGG  3 
BNN , BFF , BAA/NOEGG  3 
LBL1.GRDPNT  S 
ERR0R3 , NOMGC  3 

BGPDP , CSTM, EQEXIN, MGG/OGPKG/V, Y, GRDPNT/C , Y,  KTMASS  8 

OGPWG //S.N.CARDNO  S 

LBL1  3 

KGGX,  KGG/NOGENL  8 
LBL11.H0CENL  3 

GEI,KGCX/KGC/LUSET/NOGENL/NOSIMP  8 
LBLI1  3 

//*HPY*/r{SKIP/0/O  8 

CASECC.GE0M4. EQEXIN, GPDT, BGPDT, CSTM, GPST/RG,  , USET,  ASET/"  LUSET/ 
S , N , MPCF 1 /S , d , MPCF2/S,  N , S I HGLE/S , R , OMIT/S , N , REACT/S , 3 , NSKI P/S , 
N , REPEAT/S , N , NOSET= - 1/S , N , NOL/S , N , NOA= -1/C,  Y,  ASETOUT/S , Y , 
AUTOSFC  S 

GH,  GMD/MPCF  1/GO , GOD/OMIT/KFS,  QPC/S  INGLE  8 

LBL4.GENELS 

LBL4.N0SIMP  3 

//:f=EQ^/GPSPFLG/AUT0SPC/O  3 
LBL4 , GPSFFLG  3 

GPL . GPST,  USET,  S I L/OGFST/S , If , NOGPST  8 
OGPST, , , ,,//S,N,CARDNO  3 
LBL4  3 

KGG.KNN/MPCFl/KGG.MNN/MFCFI/  BGG, BNN/MPCF1/K4GG,  K4NN/MPCF1  S 
LBL2.MPCF1  8 
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HICID  FORMAT 
RELEASE  APR, 

DISPLACEMENT 

LEVEL  2, 

(66)  MCE I 

(67)  MCE2 
68  LABEL 

(6?)  EQDIV 
(70)  COND 
(?T)  SCE! 

72  LABEL 

(73)  EftUlV 

(74)  COND 

(75)  SMP1 
''76  = COND 
C 77:  9MP2 

78  LABEL 
(79)  COND 
(55)  SMP2 
81  LABEL 
(B§)  COND 
(83)  SP1P2 
84  LABEL 

(85)  DPD 

(86)  COND 

(87)  EON  IV 
SB  PARAM 
89  P.ARAM 

(90)  BMG 

91  PARAM 

92  PURGE 
(93)  COND 
^9?)  MTRXIN, 


DMAP  LISTING 
19B4 


(5i)  LABEL 
96  PURGE 

(9?)  CASE 
(98)  MTRXIN 

99  PARAM 
100  PARAM 
'll])  EQUIV 


ORIGINAL  PAGE  IS 
OF  POOR  QUALITY 

APPROACH,  RIGID  FORMAT  7 
0 NAS TRAN  DMAP  COMPILER  - SOURCE  LISTING 
NSET.RG/GM  8 

USET, GM.KGG, MGG.BGG, K4CG/'KHN , MNN, BNN, K4NN  8 
LBL2  a 

KNN , KFF/S INGLE/MNN , MFF/S I NGLE/'ENN , BFF/'S  IN GLE/"K4NN , K4FF/S  INGLE  S 
LBL3, SINGLE  S 

USET , KNN , MNN , BNN , K4NN/KFF , KFS , , MFF . BFF , K4FF  a 
LBL3  8 

KFF.KAA/OMIT/-  MFF , riAJVOKIT/BFF , BAA/0MIT/K4FF, K4AA/0HIT  8 
LBL5 , OMIT  8 

USET.KFF,  ,,/GO,KAA,KOO.LOO g 

LBLM.NOMGG  8 
USET , CO , MFF/MAA  S 
LBLM  3 
LBLB.NOBGG  8 
USET , GO , BFF/B AA  8 
LBLB  S 

LBL5.N0K4GG  $ 

USET , GO , K4FFXK4AA  S 
LBL5  8 

ERROR 1 , NOEED  S 
GO , COD/NOUE/GM,  GJUVNOUE  S 
✓/'*ADD*/NEVER/'l/'0  S 
✓✓*MPY*/HEPEATE/1.'-1  8 

S?°8Ll BCPDT’ EaEXIN.CSTM,BDPOOL/S. N,  NOKBFL/S, H, NOABFLy  S, N, 

✓✓tfANDSc/'NOFL/'HOABFL/NOKBFL  s 
KBFL/NOKBFLz'  ABFL/'NOABFL  s 
LBL13.N0FL  8 

^BDPQQL.EODYN,  .^ABFL.KBFL . ^LPSETD/'S , N , HQABFL/'S, N, NOKBFT./n  a 

LBL13  6 S Top  of  Direct  Input  Matrix 


K2PP, 

CASECC , /'CASEXX'*CE  I GN*/-S , N . REPE ATE/S , N , NOLOOP  8 

'•'■*AHD*/NOM2PP/HOABFL<'NOM2BPP  $ 

^*AND*-/N0K2PP/N0FL  /N0K2DPP  s 
K2DPP , K2FP/'N0FL/'H2DPF , M2PP/'N0ABFL  S 
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RIGID  FORMAT  DHAP  LISTING 
RELEASE  APR.  1984 

DISPLACEMENT  APPROACH,  RIGID  FORMAT  7 

LEVEL  2.0  NASTHAN  DMAP  COMPILER  - SOURCE  LISTING 


(t02)  COND 
(Tog)  ADDS 
(Tq5)  COND 
(JOS)  TRNSP 
(JOS)  ADD 

107  LABEL 

108  FARAM 

109  PARAM 

110  PARAM 

1 1 1 PURGE 

<TTg>  EQOI V 

(@1  COND 


LBLFL2.N0FL  8 

ABFL,KBFL,K2DPP, ,/K2PP/(-l. 0,0.0)  a 
LBLFL2, NOABFL  £ 

ABFL/ABFLT  8 

ABFLT, M2DPP/M2PP/MFACT  S 

LBLFL2  S 

//.1=AND#/'BDEBA/N0UE/N0B2PP  8 
/V*AND*''MDEMA/NOUE/NOM2PP  8 
/V*AND*/KDEK2/N0CENL/N0SIMF  8 
K2DD/N0K2PP/M2DD/'N0M2PP/B2DDXN0B2PP  8 

M2PP , M2DD/N0A/B2PP , B2DD/N0/VK2PP , K2DD/N0A/MAA,  MDD/MDEMA/BAA, 
BDD/BDEBA  8 

LBL18.R0CPDT  S 


c«  & 

GKAD 

115 

LABEL 

HD 

EQUIV 

HD 

CEAD 

HD 

OFF 

(U9) 

COND 

(iSS) 

VDR 

(HD 

COND 

HD 

OFP 

123 

LABEL 

HD 

COND 

HD 

EQUIV 

HD 

COND 

HD 

SDR1 

128 

LABEL 

HD 

SDH2 

HD 

OFP 

131 

LABEL 

USETD,  CM,  GO,  KAA,  BAA,  MAA,  K4AA,  K2PP,  M2PP,  B2PP/KDD,  BDD,  MDD.GPID, 
GOD , K2DD , M2DD , B2DD/*CMPLEV*/*D  I SF*/*D  IRECW/C , Y,G=0.O/  0.0/ 

0 . 0/NOK2PP/'KOW2PP/NOB2PP/  MPCF 1 /S INGLE/OMI T/N0UE/TOK4  GG/ 

N0BGG/KDEK2/- 1 E 

LBL18  E 

B2DD.BDD/N0BCG/  M2DD , MDD/NOS I MP/  K2DD . KDD/KDEK2  S 
KDD.BDD.MDD.EED, C ASEXH/PH ID , CL AMA ,OCEIGS  /S,N,EI GVS  $ 
OCEIGS.CLAMA, ,, , //S , N , CARDHO  8 
LBL16 , EIGVS  8 

C ASEXX,  EQDYN , USETD , PH  I D , CL  AMA , , /OPHI D , /*CE  IGN*/*D  I HECW/O/S , N , 
NOD/S, N.NOF/0  8 

LBL15.N0D  £ 

OPHID, , , , .//S.N.CAHDNO  8 
LBLIS  S 
LBL1C , NOP  £ 

PHID.CPHIP/NOA  8 
LBL17.N0A  S 

USETD,,  PHIB, , .GOD.GMD,  ,KFS,  ,/CFHIP,  ,QFC/l/sSDYNAMICS*  8 
LBL17  8 

CASEXX,  CSTM,  MPT,  D IT,  EQDYN , S ILD, , , , CLAMA,  QPC . CPH IP , EST, , / , OQPC I , 
0CPHIP,0ESC1,0EFC1,/*CEIG*  3 

OCFHIP, 0QPG1 , OEFCI , 0ESC1 , , /VS , N, CARDHO  « 

LBL16  8 


(132)  COND  FINIS, REPEATE  8 

Hg)  REPT  LBL13, 100  S 

(fa?)  PRTPARM  //-2/SDIRCEAD*  S 
(135)  JUMP  FINIS  S 


■Q  Bottom  of  Direct  Input  Matrix 
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LEVEL  2.0  NAS THAN  DMAP  COHPILER  - SOURCE  LISTING 


136 

LABEL 

ERRORl  S 

<T37> 

PRTPARM 

✓✓-l/SDIRCEAD*  S 

138 

LABEL 

ERROR3  S 

PRTPARM 

/V-3/SDIRCEAD*  8 

140 

LABEL 

FINIS  « 

141 

PURGE 

BUEMY/MINUS 1 C 

142 

END 

* 

ORfgflW  PAGE  ffl 
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3.8.2  Description  of  DMAP  Operations  for  Direct  Complex  Eigenvalue  Analysis 

5.  GP1  generates  coordinate  system  transformation  matrices,  tables  of  grid  point  locations,  and 
tables  relating  the  internal  and  external  grid  point  numbers. 

6.  PLTTRAN  modifies  special  scalar  grid  points  in  the  BGPDT  and  SIL  tables. 

8.  Go  to  DMAP  No.  84  if  there  is  only  Direct  Matrix  Input. 

9.  GP2  generates  Element  Connection  Table  with  internal  indices. 

12.  Go  to  DMAP  No.  20  if  there  are  no  structure  plot  requests. 

13.  PLTSET  transforms  user  input  into  a form  used  to  drive  the  structure  plotter. 

14.  PRTMSG  prints  error  messages  associated  with  the  structure  plotter. 

17.  Go  to  DMAP  No.  20  if  no  undeformed  structure  plots  are  requested. 

18.  PL0T  generates  all  requested  undeformed  structure  plots. 

19.  PRTMSG  prints  plotter  data  and  engineering  data  for  each  undeformed  plot  generated. 

21.  GP3  generates  Grid  Point  Temperature  Table. 

22.  TA1  generates  element  tables  for  use  in  matrix  assembly  and  stress  recovery. 

24.  Go  to  DMAP  No.  49  if  there  are  no  structural  elements. 

29.  EMG  generates  structural  element  stiffness,  mass  and  damping  matrix  tables  and  dictionaries 
for  later  assembly  by  the  EMA  module. 

31.  Go  to  DMAP  No.  33  if  no  stiffness  matrix  is  to  be  assembled. 

32.  EMA  assembles  stiffness  matrix  [K*g]  and  Grid  Point  Singularity  Table. 

34.  Go  to  DMAP  No.  36  if  no  mass  matrix  is  to  be  assembled. 

35.  EMA  assembles  mass  matrix  [M  ]. 

37.  Go  to  DMAP  No.  39  if  no  viscous  damping  matrix  is  to  be  assembled. 

38.  EMA  assembles  viscous  damping  matrix  EB  1 - 

y y 

40.  Go  to  DMAP  No.  42  if  no  structural  damping  matrix  is  to  be  assembled. 

41.  EMA  assembles  structural  damping  matrix  [KggL 

45.  Go  to  DMAP  No.  49  if  no  weight  and  balance  information  is  requested. 

46.  Go  to  DMAP  No.  138  and  print  Error  Message  No.  3 if  no  mass  matrix  exists. 

47.  GPWG  generates  weight  and  balance  information. 

48.  0FP  formats  the  weight  and  balance  information  prepared  by  GPWG  and  places  it  on  the  system 
output  file  for  printing. 

50.  Equivalence  [K*  ] to  [Kgg]  if  there  are  no  general  elements. 

51.  Go  to  DMAP  No.  53  if  there  are  no  general  elements. 

52.  SMA3  adds  general  elements  to  [K*  ] to  obtain  stiffness  matrix  [K  ]. 

y y y y 
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55.  GP4  generates  flags  defining  members  of  various  displacement  sets  (USET)  and  forms 
multipoint  constraint  equations  [R  ] {u  } = 0. 

s y 

57.  Go  to  DMAP  No.  63  if  general  elements  are  present. 

5B.  Go  to  DMAP  No.  63  if  there  are  no  structural  elements. 

60.  Go  to  DMAP  No.  63  if  no  potential  grid  point  singularities  exist. 

61.  GPSP  generates  a table  of  potential  grid  point  singularities. 

62.  (3FP  formats  the  table  of  potential  grid  point  singularities  prepared  by  GPSP  and  places  it 
on  the  system  output  file  for  printing. 

64.  Equivalence  [Kgg]  to  D^],  [MQQ]  to  [Mnn],  [B„„]  to  [Bnn]  and  [*£,]  to 


gg 


gg 


nnJ 


ggJ 


Ufa  if  no  multipoint  constraints  exist. 


65.  Go  to  DMAP  Nd.  68  if  no  multipoint  constraints  exist. 

66.  MCE1  partitions  multipoint  constraint  equations  [Rg]  = [Rm  [ RJ  and  solves  for 

multipoint  constraint  transformation  matrix  [G  ] = -[R  ]_1[R  ]. 

nr  *•  nr  L n 

67.  MCE2  partitions  stiffness,  mass  and  damping  matrices 


CW  ■ 


cv  ■ 


and  performs  matrix  reductions 

CKnnJ  ■ ['V  * tGSlK„n]  ♦ * [G^Dy  , 

* Cl£,Hy  * GfrDU'V  • 


" - 

-1 

in'Knm 

K 1 K 
mn  mm 

* 

"W  ■ 

M 

nn 

Hmn 

mn 

1 \m 

Bnn  1 Bnm 

1 

B 1 B 
mn  ran 

and 

■ 

<n 1 4 

■ EC,]  * cs&tCi  * tci'cv  ♦ • 


,4  iTr 


-T-iru4 


69.  Equivalence  [Knn]  to  [Kff],  [Mnn]  to  [Mff],  [Bnn]  to  [Bff]  and  [kJ0]  to 

r 4 i 

[KffJ  if  no  single-point  constraints  exist. 

70.  Go  to  DMAP  No.  72  if  no  single-point  constraints  exist. 
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71.  SCE1  partitions  out  single-point  constraints 


tv  - 

Kff_j_Kfs 
Ksf  1 Kss. 

9 

%_j_Hfs' 
Msf  ' Mss_ 

r 

Bff|^Bfs 

and 

*ff  1 *fs 
1 

Bsf ' “as 

Ksf 1 4 

PASS  IS 

POOR  QUALITY 


73.  Equivalence  [Kff]  to  [K^],  [Mffj  to  [MaaL  [Bff]  to  [Bfla]  and  [Kff]4to 
CKafl]  if  no  omitted  coordinates  exist. 

74.  Go  to  DMAP  No.  84  if  no  omitted  coordinates  exist. 

75.  SMP1  partitions  constrained  stiffness  matrix 


[Kff]  - 

solves  for  transformation  matrix  [G  ] = -[K  T^rK  1 

0 u 00  u naJ 


ia|_Kao 
Koa  1 Koo 


oa- 


and  performs  matrix  reduction  [K  ] = [K  1 + [K  1[G  1 . 

aa  *■  aa  aoJL  oJ 


76.  Go  to  DMAP  No.  78  if  no  mass  matrix  exists. 

77.  SMP2  partitions  constrained  mass  matrix 


and  performs  matrix  reduction 


[Hff]  = 


*aaJ_Mao 

rlv- 

oa  oo 


■ t“Ja]  * 


«aoVT  * 


[6j][H00XS0] 


79.  Go  to  DMAP  No.  84  if  no  viscous  damping  matrix  exists. 

80.  SMP2  partitions  constrained  viscous  damping  matrix 


[Bff]  = 

and  performs  matrix  reduction 


Baa  j Bao 
iBoa  1 Boo 
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82. 

83. 


CBaaJ  = CBaaJ  + CBao^GoJ  + fBaoGo]T  + ^oo^o3 

Go  to  DMAP  No.  84  if  no  structural  damping  matrix  exists. 

SMP2  partitions  constrained  structural  damping  matrix 


»f|J  - 


and  performs  matrix  reduction 


;_2a_jLKlu 

4 1 4 


85. 

86. 
87. 

90. 

93. 

94. 

95. 

97. 

98. 
101. 

102. 

103. 

104. 

105. 

106. 


CKaa3  = CKaa3  * ^ao^^o3  * CKaoGo3T  + ^CkJoJCB  ] 


non  w ^ uu  u 

(USE?D)frtables^  relating" the  ™^erna1°^nT^xtern^lS,orfd,,len^  ftS  i!sed  \n  d^amic  analysis 
extra  points  introduced  for  dynamic  analysis  9ndj p01nt  numbers  (GPLD) , including 

(TFP00L),  and  Eigenvalue  Extraction dSS  flS).  nd  prepareS  Transfer  Funct1on  P°o1 

Go  to  DMAP  »o.  136  and  print  Error  Massage  No.  1 if  there  is  no  Eigenvalue  Extraction  Data. 

Equivalence  [G„]  to  [ej]  and  [DJ  to  0#  if  there  are  no  extra  points  Introduced 
for  dynamic  analysis. 

aSST  “HIG  “rd  i,,a9eS  descr,btn»  «*•  interconnection  of  the  fluid  and  the 

Go  to  DMAP  No.  95  if  no  fluid-structure  interface  is  defined. 

MTRXIN  generates  fluid  boundary  matrices  [A^j  and  [Kfa>f£].  The  matrix  [K^]  is 
generated  only  for  a nonzero  gravity  in  the  fluid. 

Beginning  of  loop  for  additional  sets  of  direct  input  matrices. 

Spies* “rSto  tC»SEXPrPHate  reCOrd  f™"  “““  corre£P°nd^n9  to  the  current  loop  and 

MTRXIN  selects  the  direct  input  Matrices  [«»].  W9d]  and  for  the  current  loop. 
Equivalence  [Kpp]  to  [K2d]  if  no  fluid-structure  interface  is  defined  and  equivalence 

[Mpp]  to  [MppJ  if  there  is  no  [A^^]. 

Go  to  DMAP  No.  107  if  no  fluid-structure  interface  is  defined. 

ADD5  adds  [K^]  and  [K2d]  and  subtracts  LAfajfJl]  from  them  to  form  [K2  ]. 

Go  to  DMAP  No.  107  if  there  is  no  [A.  . ].  PP 

Transpose  [A^]  to  obtain  [A^]1. 

ADD  assembles  input  matrix  [M2!  = MFACT  [A.  . ]T+  [M2dl 

PP  b,fjiJ  *■  ppJ* 
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112.  Equivalence  [M^]  to  [Mdd],  [Bpp]  to  [Bdd]  and  [KppJ  to  [Kd(J]  if  no  constraints 
are  applied,  [Maa]  to  [Mdd3  if  there  are  no  direct  input  mass  matrices  and  no  extra 
points,  and  [Baa]  to  [Bdd]  if  there  are  no  direct  input  damping  matrices  and  no  extra 
points. 

113.  Go  to  DMAP  No.  115  if  only  extra  points  are  defined. 

114.  GKAD  assembles  stiffness,  mass  and  damping  matrices  for  use  in  Direct  Complex  Eigenvalue 
Analysis 

[Kdd:  - (1  * ig)[K>dJ  ♦ [Kdd]  t i[<jd]  , 

[«dd:  - [«Jd]  * [«dd3  Md 

CBdd-l  = [0dtp  + ^r:dd^  • 

Direct  input  matrices  may  be  complex. 

116.  Equivalence  [Kdd3  to  [Kdd]  if  all  stiffness  is  Direct  Matrix  Input,  [Mdd]  to  [Md(J] 

2 

if  all  mass  is  Direct  Matrix  Input  and  [Bdd]  to  [Bdd]  is  all  damping  is  Direct  Matrix 
Input. 

117.  CEAD  extracts  complex  eigenvalues  and  eigenvectors  from  the  equation 

t«ddPz  ♦ v + W <v  ■ 0 

and  normalizes  eigenvectors  according  to  one  of  the  following  user  requests: 

1)  Unit  magnitude  of  a selected  component 

2)  Unit  magnitude  of  the  largest  component. 

118.  0FP  formats  the  summary  of  complex  eigenvalues  (CLAMA)  and  summary  of  eigenvalue  extraction 
information  (0CEIGS)  prepared  by  CEAD  and  places  them  on  the  system  output  file  for 
printing. 

119.  Go  to  DMAP  No.  131  if  no  eigenvalues  were  found. 

120.  VDR  prepares  eigenvectors  for  output,  using  only  the  independent  degrees  of  freedom. 

121.  Go  to  DMAP  No.  123  if  there  is  no  output  request  for  independent  degrees  of  freedom. 

122.  0FP  formats  the  eigenvectors  for  independent  degrees  of  freedom  prepared  by  VDR  and  places 
them  on  the  system  output  file  for  printing. 

124.  Go  to  DMAP  No.  131  if  there  is  no  output  request  involving  dependent  degrees  of  freedom  or 
forces  and  stresses. 

125.  Equivalence  to  {$  } if  no  constraints  are  applied. 

126.  Go  to  DMAP  No.  128  if  no  constraints  are  applied. 
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127.  SDR1  recovers  dependent  components  of  ei 
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quality 


eigenvectors 


3}  = 


~p{^n  + V * 


'V  * % * u , 


and  recovers  single-point  forces  of  constraint  (,  }.[!?]", 

«g°£*  PrePares  eise„,ectors 
13°-  R^T*  ^ PrePSre,i  * SDS2  - F'«  «■  on  the  system  ootpot  file  for 

;;;■  *"  ”W  N°-  140  " «•  «■  ««.  <"P«t  Unices  need  to  he  processed 

• ; WP  *"  95  " ~ - - «~*  <"P"t  «H«  need  to  he  process 

134.  Print  Error  Message  No.  2 and  terminate  execution. 

135.  Go  to  DMAP  No.  140  and  make  noma!  exit. 

137.  Print  Error  Message  No.  1 and  terminate  execution. 

139.  Print  Error  Message  No.  3 and  terminate  execution. 


>>** 
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3.8.3  Output  for  Direct  Complex  Eigenvalue  Analysis 

Each  complex  eigenvalue  is  identified  with  a root  number  determined  by  sorting  the  complex 
eigenvalues  according  to  the  magnitude  of  the  imaginary  part,  with  positive  values  considered  as  a 
group  ahead  of  all  negative  values.  The  following  summary  of  the  complex  eigenvalues  extracted  is 
automatically  printed  for  each  set  of  direct  input  matrices: 

1 . Root  Number 

2.  Extraction  Order 

3.  Real  and  Imaginary  Parts  of  the  Eigenvalue 

4.  The  coefficients  fj  (frequency)  and  g^  (damping  coefficient)  in  the  following 
representation  of  the  eigenvalue 

The  following  summary  of  the  eigenvalue  analysis  performed,  using  the  Determinant  method,  is 
automatically  printed  for  each  set  of  direct  input  matrices: 

1.  Number  of  eigenvalues  extracted 

2.  Number  of  passes  through  starting  points. 

3.  Number  of  criteria  changes. 

4.  Number  of  starting  point  moves. 

5.  Number  of  triangular  decompositions. 

6.  Number  of  failures  to  iterate  to  a root. 

7.  Number  of  predictions  outside  region. 

8.  Reason  for  termination: 

(1)  The  number  of  roots  desired  have  been  found. 

(2)  All  predictions  for  eigenvalues  are  outside  the  regions  specified. 

(3)  Insufficient  time  to  find  another  root. 

(4)  Matrix  is  singular  at  first  three  starting  points. 

9.  Swept  determinant  functions  for  each  starting  point. 

The  following  summary  of  the  eigenvalue  analysis  performed,  using  the  Inverse  Power  method, 
is  automatically  printed  for  each  region  specified: 

1.  Number  of  eigenvalues  extracted. 

2.  Number  of  starting  points  used. 

3.  Number  of  starting  point  moves. 

4.  Number  of  triangular  decompositions. 
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5.  Number  of  vector  Iterations. 

6.  Reason  for  termination. 

(1)  Two  consecutive  singularities  encountered  while  performing  triangular 
decomposition. 

(2)  Four  starting  point  moves  while  tracking  a single  root. 

(3)  All  eigenvalues  found  in  the  region  specified. 

(4)  Three  times  the  number  of  roots  estimated  in  the  region  have  been  extracted. 

(5)  All  eigenvalues  that  exist  in  the  problem  have  been  found. 

(6)  The  number  of  roots  desired  have  been  found. 

(7)  One  or  more  eigenvalues  have  been  found  outside  the  region  specified. 

(8)  Insufficient  time  to  find  another  root. 

(9)  Unable  to  converge. 

The  following  summary  of  the  eigenvalue  analysis  performed,  using  the  complex  Tridiagonal 
Reduction  (FEER)  method,  is  automatically  printed: 

1.  Number  of  eigenvalues  extracted. 

2.  Number  of  starting  points  used. 

This  corresponds  to  the  total  number  of  random  starting  and  restart  vectors  used  by  the 
complex  FEER  process  for  all  neighborhoods. 

3.  Number  of  starting  point  moves. 

Not  used  in  FEER  (set  equal  to  zero). 

4.  Number  of  triangular  decompositions. 

Always  equal  to  the  number  of  points  of  interest  (neighborhoods)  in  the  complex  plane 
processed  by  FEER,  since  ordinarily  only  one  triangular  decomposition  is  required  by 
FEER  for  each  point  of  interest,  unless  the  dynamic  matrix  is  singular  at  a given  point 
of  interest,  in  which  case  an  additional  decomposition  is  required  (obtained  by  moving 
the  point  of  interest  slightly). 

5.  Total  number  of  vector  iterations. 

The  total  number  of  reorthogonalizations  of  all  the  trial  vectors  employed. 

6.  Reason  for  termination. 

(0)  All,  or  more  solutions  than  the  number  requested  by  the  user,  have  been  determined 
(normal  termination). 
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(1)  All  neighborhoods  have  been  processed,  but  FEER  has  riot  obtained  the  desired  number 
of  roots  in  each  neighborhood,  possibly  because  they  have  already  been  found  in 
other  neighborhoods. 

(2)  Abnormal  termination  - either  no  roots  found  or  none  passes  the  FEER  error  test. 

The  following  printed  output,  sorted  by  complex  eigenvalue  root  number  (S0RT1),  may  be 

requested  for  any  complex  eigenvalue  extracted,  as  either  real  and  imaginary  parts  or  magnitude  and 
phase  angle  (0°  - 360°  lead): 

1*  ei9envector  for  a list  of  PHYSICAL  points  {grid  points  and  extra  scalar  points 
introduced  for  dynamic  analysis)  or  S0LUTI0N  points  (points  used  in  the  formulation  of 
the  dynamic  equation). 

2.  Nonzero  components  of  the  single-point  forces  of  constraint  for  a list  of  PHYSICAL 
points. 

3.  Stresses  and  forces  in  selected  elements. 

In  addition,  an  undeformed  plot  of  the  structural  model  may  be  requested. 

3-8.4  Case  Control  Deck  for  Direct  Complex  Eigenvalue  Analysis 

The  following  items  relate  to  subcase  definition  and  data  selection  for  Direct  Complex 
Eigenvalue  Analysis: 

1.  At  least  one  subcase  must  be  defined  for  each  unique  set  of  direct  input  matrices  (K2PP, 
M2PP,  B2PP). 

2.  Multiple  subcases  for  each  set  of  direct  input  matrices  are  used  only  to  control  output 
requests.  A single  subcase  for  each  set  of  direct  input  matrices  is  sufficient  if  the 
same  output  is  desired  for  all  modes.  If  consecutive  multiple  subcases  are  present  for 
a single  set  of  direct  input  matrices,  the  output  requests  will  be  honored  in  succession 
for  increasing  mode  numbers.  M0DES  may  be  used  to  repeat  subcases  in  order  to  make  the 
same  output  request  for  several  consecutive  modes. 

3.  CMETH0D  must  be  used  to  select  an  EIGC  card  from  the  Bulk  Data  Deck  for  each  set  of 
direct  input  matrices. 

4.  On  restart  following  an  unscheduled  exit  due  to  insufficient  time,  the  subcase  structure 
must  be  changed  to  reflect  the  sets  of  direct  input  matrices  that  were  completed,  and 
either  CMETH0D  must  be  changed  to  select  an  EIGC  card  that  reflects  any  complex 
eigenvalues  found  in  the  previous  execution  or  EIGP  cards  must  be  used  to  insert  poles 
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for  previously  found  eigenvalues.  Otherwise,  the  previously  found  eigenvalues  will  be 
extracted  again. 

5.  Constraints  must  be  defined  above  the  subcase  level. 

3-8-3  Parameters  for  Direct  Complex  Eigenvalue  Analysis 

The  following  parameters  are  used  in  Direct  Complex  Eigenvalue  Analysis: 

1.  GRDPNT  - optional.  A positive  integer  value  of  this  parameter  will  cause  the  Grid  Point 
Weight  Generator  to  be  executed  and  the  resulting  weight  and  balance  information  to  be 
printed.  All  fluid  related  masses  are  ignored. 

2.  ITTMASS  - optional.  The  terms  of  the  structural  mass  matrix  are  multiplied  by  the  real 

value  of  this  parameter  when  they  are  generated  in  EMA.  Not  recommended  for  use  in 
hydroelastic  problems. 

3.  G - optional.  TIk  real  value  of  this  parameter  is  used  as  a uniform  structural  damping 

coefficient  in  the  direct  formulation  of  dynamics  problems.  Not  recommended  for  use  in 

hydroelastic  problems. 

4*  CgUPMASS  - CPBAR,_CPR0D,  CTQUAD1,  CPQUAD2.  CPTRIA1.  CPTRIA2.  CPTUBE.  CPQPPLT.  CPTRPI.T. 
CPIRBSC  - optional.  These  parameters  will  cause  the  generation  of  coupled  mass  matrices 
rather  than  lumped  mass  matrices  for  all  bar  elements,  rod  elements,  and  plate  elements 
that  include  bending  stiffness. 

5.  ASETOUT  - optional.  A positive  integer  value  of  this  parameter  causes  the  ASET  output 
data  block  to  be  generated  by  the  GP4  module.  A negative  integer  value  or  j suppresses 
the  generation  of  this  output  data  block.  The  default  value  is  0. 

6.  M0SPC  - reserved  for  future  optional  use.  The  default  value  is  -1. 

3'8,6  Format  Error  Messages  from  Direct  Complex  Eigenvalue  Analysis 

The  following  fatal  errors  are  detected  by  the  DMAP  statements  in  the  Direct  Complex 
Eigenvalue  Analysis  rigid  format.  The  text  for  each  error  message  is  given  below  in  capital 

letters  and  is  followed  by  additional  explanatory  material,  including  suggestions  for  remedial 
action. 
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DIRECT  COMPLEX  EIGENVALUE  ANALYSIS  ERR0R  MESSAGE  N0.  2 - ATTEMPT  T0  EXECUTE  MORE  THAN  100  LOOPS. 

An  attempt  has  been  made  to  use  more  than  100  sets  of  direct  input  matrices.  This  number  may  be 
increased  by  ALTERing  the  REPT  instruction  following  SDR2. 

DIRECT  COMPLEX  EIGENVALUE  ANALYSIS  ERROR  MESSAGE  N0.  3 - MASS  MATRIX  REQUIRED  F0R  WEIGHT  AND 
BALANCE  CALCULATIONS. 

The  mass  matrix  is  null  because  either  no  elements  were  defined  on  Connection  cards,  nonstructural 
mass  was  not  defined  on  a Property  card,  or  the  density  was  not  defined  on  a Material  card. 
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3.9  DIRECT  FREQUENCY  AND  RANDOM  RESPONSE  0F  p00R  quality 

3.9.1  DMAP  Sequence  for  Direct  Frequency  and  Random  Response 

RIGID  FORMAT  DMAP  LISTING 
RELEASE  APR.  I9S4 

DISPLACEMENT  APPROACH,  RIGID  FORMAT  8 

LEVEL  2.0  NASTRAN  DMAP  COMPILER  - SOURCE  LISTING 

OPTIONS  IN  EFFECT  GO  ERR2  2 LIST  NODECK  NOREF  NOOSCAR 


1 BEGIN 

2 PRECHK 

3 FILE 

4 PARAM 
(3)  GP1 

(3)  plttran 

7 PURGE 

C3) co[,D 

<3>  GP2 

10  PARAML 

1 1 PURGE 
COD  COND 
COD  PLTSET 

(7D  PRTMSC 

15  PARAM 

16  PARAM 
<J7)  C0I1D 

'3’ pL0T 

(3)  PRTMSG 
20  LABEL 

<3)  G?3 
dD  tai 

23  PURGE 

(24)  COND 

25  PARAM 

26  PARAM 

27  PARAM 

28  PARAM 

(29)  EHG 


DISP  08  - DIRECT  FREQUENCY-'" RANDOM  RESPONSE  ANALYSIS-APR.  1984  ® 
ALL  S 


KGGX2  TAPE/KGC2  TAPE/GOD2SAVE/GHD2SAVE/MDD2  SAVE/BDD=SAVE  8 
//*MPY*/CAIlDN0/G/0  ffi 

GE0M1 , GE0M2 , /GPL,  EQEXIN , GPDT,  CSTM,  BGPDT,  8 IL/S , H,  LUSET/  S . N. 
IIOGPDT/ ALWAYS2- 1 8 

BGPDT , S I L/BGPDP , S I P/LUSET/S , N , LUSEP  8 

USET,  GM,  GO,  KAA,  BAA,  MAA,  K4AA,  KFS , PSF , QPC , EST,  ECT,  PLTSETX,  PLTPAR, 
GPSETS , ELSETS/NOGPDT  8 ’ 

LBL5 , HOGPDT  8 

GE0M2, EQEXIN/ECT  8 

PCDB//*PRES*//// JUMPPLOT  8 

PLTSETX,  PLTPAR,  GPSETS , ELSETS/JUMFPLOT  8 

P 1 , JUMPPLOT  S 

PCDB,  EQEXIN,  ECT/PLTSETX,  PLTPAR, GPSETS,  ELSETS/S.  N,  NSIL/S,  N, 
JUMPPLOT2- 1 S 

PLTSETX//  3 

//*MPY*/PLTFLG/l/I  8 

//¥MP Y*/PF ILE/O/O  8 

PI .JUMPPLOT  S 


PLTP AR, GPSETS, ELSETS , CASECC , BGPDT, EQEXIN, S IL. , ECT,  ,/PLOTXl/ 
NS IL/LUSET/S, N, JUMPPLOT/S, N. PLTFLG/S,  N, PFILE  S 

PL0TX1//S 

FI  6 

GE0M3 , EQEXIN , GE0M2/ , GPTT/H0GRAVS 

ECT,  EPT,  BGPDT,  SIL,  GPTT,  CSTM/EST,  GEI , GPECT, , /LUSET/S,  H , NOS  IMP2 
- 1 / 1/S , H , NOGENL2-  1/S , N , GENEL  8 


» K- ^ b«h.  bff  . BAA, 

LBLl.NOSIMP  8 
//*ADD*/NOKGGX/1/0  * 

//*ADD*/NOMCG/l/0  8 


//SADDtf/NOBGC2- 1/1/0  8 


//*ADD*/N0K4GC/l/0  8 


EST.CST71,  MPT,  D IT,  GE0K2 , /KELM,  KDI CT,  MELM,  MD’.CT,  BELM,  BD I CT/ 

• K i NOMGG/S , N , NOBGG/S , N . N0K4GG//C , Y,  COUPMASS/C , Y, 
CP  BAR/C . Y,  CPROD/C , Y,  CPQUAD  1/C , Y,  CPQUAD2/C , Y,  CPTRI  Al/C , Y, 
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RIGID  FORMAT 
RELEASE  APR. 


DMAP  LISTING 
1984 


DISPLACEMENT  APPROACH,  RIGID  FORMAT  8 


LEVEL  2.0  NASTRAH  DMAP  COMPILER  - SOURCE  LISTING 


30  FORGE 
(37)  COND 
(32)  EHA 
33  LABEL 
(34)  COND 
(55)  EMA 
36  LABEL 
(37"i  COHB 
(38)  EMA 
39  LABEL 

(40)  COND 

(41)  EMA 

42  LABEL 

43  PURGE 

44  PURGE 

(45)  COND 

(46)  COND 
(4?)  GPWG 
(48)  OFP 

49  LABEL 
(SO)  EQUIV 
(JT)  COND 
(52)  SHA3 
53  LABEL 


CFTHI A2/C, Y, CPTUBE/C , Y,  CPQDFLT/C , Y, CPTRPLTXC, Y,  CPTHBSC  9 

OPST.'NOKCGX/fICC/NOMGC  3 

LBLKCGX, NOKGGX  8 

CPECT , EDICT,  KELM/KGCX,  GPST  S 

LBLKCGX  S 

LELHGG,  N01IGG  S 

CPECT,  MDICT,  MELH/MGG,  /-  UC,  Y.  WTK4SS=  1 . 0 S 

LBLMGG  S 

LBLBGG.NOBGG  S 

GPECT, BDICT, BELM^BGG,  S 

LBLBGG  8 

LBLK4CG,  NOK4GG  S 

GPECT,  KD I CT,  KELW/ K4CG , /N0K4GG  8 

LBLK4GG  S 

MNR , MFF , MAA/NOMGG  $ 

BNN , BFF , BAA/NOBDG  S 
LBLI.GRDPNT  S 
ERR0R4,  NOMGG  S 

BGPDP , CSTH,  EQEXIN , MGG-'QGPNC/'V,  Y,  GHDPNT=-  VC , Y,  WTMASS  * 
OGPWG,  , , , ,/VS,N,CARDNO  S 
LBL1  S 

KGGX,  KCC/NOCENL  S 
LBLll.NOGENL  S 

GE 1 , KGGX/KCC/LUSET./NOGENL/NOS IMP  s 

LBL11  S 


34  PARAM 
(35)  g?4 


56  PURGE 
(37)  COND 
(50)  COND 
59  PARAM 
(60)  COND 
(67)  GPSP 
(62)  OFP 
53  LABEL 
(64)  EQUIV 


A'WMPYfc'NSKIP/O/'O  S 

CH*  GHD/MPGF 1/-C0, GOD/'OMIT/KFS, FSF, OPC/S INGLE  S 
LBL4.CEHEL  $ 

LBL4.N0SIIIP  S 


/V4-EQ*/GPsPFLG/AUT0SFC/0  S 
LBL4,GP.i?PFLG  S 

GPL,  GPST , USET , S I L-'GGFST/'S , N , NOGPST  S 
OGPST,  , , , , /VS,  N,  CARDNO  3 
LBL4  S 


KGG,  KNN/IIPCF I/MGG,  MNN/'MPC?  !✓  BGG,  BNN/MPCF 1/K4GG,  K4NN/MFCF1  9 
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DISPLACEMENT 

LEVEL  2. 

(SB)  CORD 

(66)  MCE! 

(67)  MCE2 
60  LABEL 

(69)  EQUIV 

(70)  CORD 
(7T)SCEI 

72  LABEL 
(73)  EQUIV 
(7?)  EQUIV 

(75)  EQUIV 

(76)  EQUIV 

(77)  CORD 
(73)  SMPl 
(79)  CORD 
(30)  SHP2 

31  LABEL 
(82)  CORD 
(3)  SMP2 
04  L.ABEL 
(SB)  CORD 
(36)  SHP2 
07  LABEL 

(S3)  DPD 


(09)  EO.UIV 

90  PARAK 

91  PARAM 
(92)  BMC 

93  PARAM 

94  FORCE 
(98)  CORD 
”9?)  MFRXIR. 


DMAP  LISTIRG 
1984 

APPROACH,  RIGID  FOIIMAT  8 
0 NASTRAH  DMAP  COMPILER  - SOURCE  LISTIRG 

LBL2,HPCFI  8 
UOEV,  RG/Gfl  ffi 

USET,  CM, KCG,  MGG,  BCG,  K4GG/KRH,  MRR,  BHN,  K4RH  S 
LBL2  S 

KNN , KFF/S I KCLE/KR N , MFF/S IHGLE/BHH , BFF/S INGLE/K4RH , K4FF/S IRGLE  ® 
LBL3.SIHGLE  S 

USET , KHR , MRR , BRR , K4HR/KFF , KFS , , MFF , BF  F , K4FF  8 
LBL3  S 

KFF , KAA/OMIT  8 
MFF , MAA/OMIT  S 
BFF.BAA/OMIT  S 
K4FF , K4AA/QMIT  S 
LBL5.0MIT  S 

USET, KFF,,, /GO,KAA,KOO, LOO,,,,,  S 
LBLM.NOMGG  S 
USET,GO,MFF/MAA  8 
LBLM  S 

LBLB, HOBGG  S 
USET , GO , BFF/BAA  S 
LBLB  S 

LBL5 , H0K4GG  S 
USET , GO , E4FF/K4AA  S 
LBL5  S 

5™£SICS'GPL'SIL,t,SET'''GPLD>SILD,USETD,TFF00L  DLT  PSD1  rnr 
roS™^K/rSeed^™^Z^8  * “ • B0DLT‘'S*  N>  NOPSDL/S.H,'  rofrL- 

CO,  G0D/R0UE/GM,  CMD/ROUE  $ 

/V*ADD*/REVER/' 1/0  s 

//*MPY*/REPEATF/- 1/ 1 S 

Iff acts’ bgpdt’ EQEXIN> cstm/bdfool/s, h, hokbfl/s.r, hoabfl/  s, n. 

//*AHD*/ROFL/ROABFL/KOKBFL  S 
KBFL/ROKBFL/  ABFL/ROABFL  $ 

LBL13, HOFL  S 


(£?)  LABEL 
98  PURGE 


, BDPOOL, EQDYR , , / ABFL . KBFL , /LUSETD/S , H , HQABFL/S , H , H0K3FL/0  S 
LBL13  S ‘ 


■\  T°P  of  Direct  Input  Matrix  Loop  ") 

DP  t mrou/A » ' 


tOUDVC2,XYPLTFA,  OPFCI , OOPcT,  OUPVCI  0ESC1  nFFri"npPPc»  ” 
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DISPLACEMENT 

LEVEL  2, 

(J39)  CASE 
<To3)  MTRXIH 

101  PARAM 

102  PARAM 

(103)  EQUIV 

(104)  CORD 

(105)  ADDS 

(106)  CORD 

(107)  TRHSP 
(lQ§)  ADD 

109  LABEL 

110  PARAM 

111  PARAM 

112  PARAM 

113  PURGE 
(fl?)  EQUIV 

(HS)  CORD 
(UG)  GKAD 

1 17  LABEL 
(fTS)  EQUIV 
(H9)  CORD 
<JS3)  COND 
(l2l)  FRRD 

(fijg)  EQUIV 
(J23)  VDR 

(124)  CORD 

(Tag)  cond 

(126)  SDR3 
(IS?)  OFP 

(12B)  XYTRAN 
(T55)  XYPLOT 
<f30)  JUMP 
131  LABEL 
(K52)  OFP 
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DMAP  LISTING 
1984 

APPROACH,  RIGID  FORMAT  B 
0 NASTRAH  DMAP  COMPILER  - SOURCE  LISTINC 

CASECC . PSDL/CASEXX/*FREQ*/S , R , REFEATF/S , H , HOLOOP  S 

CASEXX,  MATPOOL , EQDYH , . TFP00L/K2DPP , M2DPP , B2PP/LUSETD/S , R, 
H0K2DFP/S , H , H0M2DPP/S , R , H0B2PP  8 

//S;AHD*/H0M2PP/R0ABFL/N0M2DPP  3 

//*ARD#/R0K2PP/R0FL  /H0K2DFP  8 

K2DPP , K2PP/H0FL/M2DPF , M2PF/R0ABFL  $ 

LBLFL2.H0FL  S 

ABFL,KBFL,K2DPP, ,/K2FF/(-l. 0,0.0)  8 
L3LFL2, ROABFL  8 
ABFL/ABFLT  S 

ABFLT,  M2DFP/M2FP/MFACT  S 
LBLFL2  8 

//*AKD*/DDEBA/R0UE/N0B2PF  3 
//*ARD*/KDEK2/H0GERL/H0SIKP  S 
//*ARD*/MDEKA/H0UE/N0M2FP  S 
K2DD/HOK2PP/M2DD/ROM2FP/B2DD/ROB2PF  S 

M2PP , M2DD/N0A/B2PP , B2DD/N0A/K2PF , K2DD/R0A/MAA,  MDD/MDEMA/BAA, 
BDD/BDEBA  S 

LBL1B.H0GPDT  8 

USETD,  GM,  GO,  KAA,  BAA,  MAA,  K4AA,  K2PP , M2PP , B2PP/KDD,  BDD,  HDD,  GUD, 
GOD,  K3DD,  M2DD,  B2DD/*FREQRESP*/*D  ISP*/*D  IRECT*/C , Y,  G=0 . 0/0 . 0/ 

0 . Q/H0K2FP/N0H2FF/H0B2FF/  tlPCF  1/SIHGLE/0MIT/HGUE/N0K4GG/ 
N0BGG/KDEK2/-1  8 

LBL18  8 

B2DD,  BDD/HOBrr'/  M2DD , MDD/NOS I MP/  K2DD , KDD/KDEK2  S 
ERRORI , ROFRL  8 
ERR0H2 , RODLT  8 

CASEXX,  USETD , DLT, FRL , GMD , GOD , KDD , BDD , HDD , , D IT/UDVF , PSF , PDF , PPF/ 
*DISP*/*B I RECT*/LUSETD/MFGF  1/S  INGLE/OMIT/  HONCUP/FRQSET  8 

PPF , PDF/ROSET  S 

CASEXX,  EQDYR , USETD , UDVF , PPF , XYCDB , /OUDVC 1 , /*FREQRESP*/  * 

D I RECPC/S , N , H0S0RT2/S , R , NOD/S , H , ROP/O  S 

LBL15.N0D  8 

LBL15A, ROSORT2  8 

OUDVC  1 /0UDVC2 , , , , , S 

0UDVC2 //S.H.CARDNO  8 

XYCDB , 0UDVC2 , , , , /XYPLTFA/*FREQ*/*DSET*/S , R , PF ILE/S , H , CARDNO  8 
XYPLTFA//  8 
LBL15  8 
LBL15A  8 

OUDVC  1 , , , , , //S , N , CARBKO  8 
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DISPLACEMENT  APPROACH,  RIGID  FORMAT  8 

LEVEL  2.0  NAS  TRAN  DMAP  COMPILER  - SOURCE  LISTING 


133  LABEL 
(J34)  COND 
(T5S)  EQUIV 
(136)  COND 
(^37)  SDR1 
138  LABEL 
(T39>  SDR2 

(fie)  COND 
(t?T)  SDR3 

(142)  OFP 
(M3)  XYTRAN 

(144)  XYPLOT 

(145)  COND 
(145)  RANDOM 

@)  COND 
<|4B)  XYTRAN 


LSL15  8 
LBL20.NOP  # 

udvf.upvc/noa  a 

LBL19.N0A  8 

USETD , , UD  VF , , , GOD , GMD , FSF , KFS . , /UP VC , . GPC/ I /^DYNAMICS*  S 
LBL19  8 

SSfEJSiCSTH,MPT’DIT*EQI)Y1,,SILD*  • . BGPDP , PPF , GPC . UPVC , EST, XYCDB , 

1 • 0aPC  1 1 0UPVCI , OESC 1 , OEFC I , PUPVC  1/8FHEBHESF*/  S , H , 
N0S0RT2  8 

LBL17 , K0S0RT2  S 

OPPCl , OQFC 1 , OUPVC 1 , OESC 1 , 0EFC1 ,/0PPC2 , 0SPC2 , 0UPVC2 , 0ESC2 , 

0EFG2|  3 

0PPC2 , OOP  C2 , OUP VC2 , OEFC2 , 0ESC2 , //s , H , CARDNO  S 

°PPC2 . 0«?C2 . OUP  VC2 , 0ESC2 , 0EFC2/XYPLTF/*FREQ*/SPSET*/  S , 

N,FFILE/S,N. CARDNO  ® 

XYPLTF//  8 

LBLI6 , NOPSDL  8 

SYSD™2iTiPSDL’ 0DPVC2  • 0PPC2.OQPC2 , 0ESC2. 0EFC2,  CASEXX'PSDF,  AUTO/ 
ot  H i WORD  s 

LBLI6.N0RD  8 

XYCDB , PSDF , AUTO , , ,/X?PLTH/S:RANB*/*PSETt:/S. N, PFILE/  S.N, 

CARDNO  8 


151  LABEL 

152  PURGE 
(153)  OFP 

154  LABEL 

155  PURGE 
(156)  COND 
55?)  PLOT 


XYPLOT  XYPLW/  8 

JUMP  LBL16  8 

LABEL  LBL17  8 

PURGE  PSDF/N0S0RT2  8 

OFP  0UPVC1 , 0FPC1 , OQPC! ,0EFC1 ,0ESC1 ,//S,  If , CARDNO  8 

LABEL  LBL16  8 

PURGE  PSDF/ROPSDL  S 

COND  LB L20, JUMP PLOT  8 

PLOT  PLTPAR,  GPSETS,  ELSETS, CASEXX, BCPDT.EQEXIH, SIP, . PUFVCI  GPECT 

npiimypi  nTSO/Horr  sr  ™ -A.  JSJrt  _ • 'Em"”1*  LrtLi, 


(isD 

PRTHSG 

FLOTX2//  8 

159 

LABEL 

LBL20  8 

1® 

COND 

FINIS, REPEATF  8 

REPT 

LBLI3.10O  8 

(^D 

PRTPARM 

//-3/*D I RFRRD*  9 

JUMP 

FINIS  8 

164 

LABEL 

ERR0R2  S 

<165} 

PRTPARM 

//-2/*D I RFRRD*  S 

Bottom  of  Diract  Input  Matrix  Loop 
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RIGID  FORMAT  DMAP  LISTING 
RELEASE  APR.  1984 

DISPLACEMENT  APPROACH,  RIGID  FORMAT  8 

LEVEL  2.0  MASTRAN  DMAP  COMPILER  - SOURCE  LISTING 


166 

LABEL 

ERRDR1  S 

''167,. 

PRTPARM 

S/~ 1/*DIRFHHD*  8 

168 

LABEL 

ERRQR4  3 

(© 

PRTPARM 

//- 4/*D I RFRRD*  8 

170 

LABEL 

FINIS  8 

171 

PURGE 

DUMMY/ ALWAYS  8 

172 

END 

9 
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3.9.2 


5. 

6. 
8. 
9. 

12. 

13. 


14. 


17. 

18. 


19. 


21. 


22. 


24. 


29. 


31. 


32. 


34. 


35. 

37. 

38. 


40. 


41. 


45. 


46. 


47. 


48. 


50. 


51. 

52. 


P_escription  of  DMAP  Operations  for  Direct  Frequency  and  Random  Response 

S^i«n^?nC0Shdi-a!e  system  transformation  matrices,  tables  of  grid  point  locations,  and 
tables  relating  the  internal  and  external  grid  point  numbers, 

PLTTRAN  modifies  special  scalar  grid  points  in  the  BGPDT  and  SIL  tables. 

Go  to  DMAP  No.  87  if  there  is  only  Direct  Matrix  Input. 


GP2  generates  Element  Connection  Table  with  internal  indices. 

Go  to  DMAP  No.  20  if  there  are  no  structure  plot  requests. 

PLTSET  transforms  user  input  into  a form  used  to  drive  the  structure  plotter. 
PRTMSG  prints  error  messages  associated  with  the  structure  plotter. 

Go  to  DMAP  No.  20  if  no  undeformed  structure  plots  are  requested. 

PL0T  generates  all  requested  undeformed  structure  plots. 


PRTMSG  prints  plotter  data  and  engineering  data  for  each  undeformed  plot  generated. 

GP3  generates  Grid  Point  Temperature  Table. 

TA1  generates  element  tables  for  use  in  matrix  assembly  and  stress  recovery. 

Go  to  DMAP  No.  49  if  there  are  no  structural  elements. 

EMG  generates  structural  element  stiffness,  mass  and  damping  matrix  tables  and  dictionaries 
tor  later  assembly  by  the  EMA  module. 


Go  to  DMAP  No.  33  if  no  stiffness  matrix  is  to  be  assembled. 

EMA  assembles  stiffness  matrix  [K*  ] and  Grid  Point  Singularity  Table. 

Go  to  DMAP  No.  36  if  no  mass  matrix  is  to  be  assembled. 

EMA  assembles  mass  matrix  [M  1. 

99 

Go  to  DMAP  No.  39  if  no  viscous  damping  matrix  is  to  be  assembled. 

EMA  assembles  viscous  damping  matrix  [B  ]. 

Go  to  DMAP  No.  42  if  no  structural  damping  matrix  is  to  be  assembled. 

EMA  assembles  structural  damping  matrix  [K^  ]. 

Go  to  DMAP  No.  49  if  no  weight  and  balance  information  is  requested. 

Go  to  DMAP  No.  168  and  print  Error  Message  No.  4 if  no  mass  matrix  exists. 

GPWG  generates  weight  and  balance  information. 

0FP  formats  the  weight  and  balance  information  prepared  by  GPWG  and  places  it  on  the  system 
output  file  for  printing. 

Equivalence  [K*g]  to  [K  ] if  there  are  no  general  elements. 

Go  to  DMAP  No.  53  if  there  are  no  general  elements. 

SMA3  adds  general  elements  to  [K*  ] to  obtain  stiffness  matrix  [K  1. 

99  gg 
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GP4  generates  flags  defining  members  of  various  displacement  sets  (USET)  and  forms 
multipoint  constraint  equations  [R  ] {ug}  =0.  ' 

57.  Go  to  DMAP  No.  63  if  general  elements  are  present. 

58.  Go  to  DMAP  No.  63  if  there  are  no  structural  elements. 

60.  Go  to  DMAP  No.  63  if  no  potential  grid  point  singularities  exist. 

61.  GPSP  generates  a table  of  potential  grid  point  singularities. 

62.  0FP  formats  the  table  of  potential  grid  point  singularities  prepared  by  GPSP  and  places 

on  the  system  output  file  for  printing.  H 

64.  Equivalence  [Kgg]  to  EKJ,  [Mgg]  to  [»„„],  [Bgg]  to  [BnnJ  and  [K4g]  to 
CKnn]  if  no  multipoint  constraints  exist. 

65.  Go  to  DMAP  No.  68  if  no  multipoint  constraints  exist. 


66. 

67. 


MCE1  partitions  multipoint  constraint  equations  [R  ] = [Rm  [ and  solves  for 

multipoint  constraint  transformation  matrix  [G  1 = -fR  l~hR  1. 

mJ  L nr  L nJ 

MCE2  partitions  stiffness,  mass  and  damping  matrices 


and  performs  matrix  reductions 


[IW  ■ Bn„]  * Bjxiy  * * B&CSJBy  , 

[MnnJ  * * B>„„]  + * BlW  • 

[Bnn]  ■ * B>,„„]  + * B>,J[<y  • 

[0  * ofo  * + OSlnfCV  * B^X]  ■ 


69.  Equivalence  [Knr}]  to  [Kff],  [Mnn]  to  [Mff],  [Bnn]  to  [Bff]  and  [Knn]4to 
[K4f]  if  no  single-point  constraints  exist. 

70.  Go  to  DMAP  No.  72  if  no  single-point  constraints  exist. 
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71.  SCE1  partitions  out  single-point  constraints 


- 


- PVf_j_Kfs 

[v  q • 


“sf  ' "ssj  ' 


Bsf  1 Bss 


■v  ■ - tO . *!*  . 


<r'4 


73.  Equivalence  [K^]  to  [Kga]  if  no  omitted  coordinates  exist. 

74.  Equivalence  [M^,]  to  [MagJ  if  no  omitted  coordinates  exist. 

75.  Equivalence  [Bff]  to  [8ga]  if  no  omitted  coordinates  exist. 

76.  Equivalence  [K^]  to  [K^]  if  no  omitted  coordinates  exist. 

77.  Go  to  DMAP  No.  87  if  no  omitted  coordinates  exist. 

78.  SMP1  partitions  constrained  stiffness  matrix 


[Kff]  = , 

[>a  1 «oo_ 

solves  for  transformation  matrix  [G  ] = -TK  tVk  1 

o L ooJ  L oaJ 

and  performs  matrix  reduction  [K  ] = [K  1 + TK  ¥G  1 

aaJ  L aaJ  L aoJL  oJ 

79.  Go  to  DMAP  No.  81  if  no  mass  matrix  exists. 

80.  SMP2  partitions  constrained  mass  matrix 


- i*|Ha 

> 1 Ho 


and  performs  matrix  reduction 


[Maa3  = [Haa]  + [Mao][Go]  + tMaoGo^  + B&DUBU 


000JL0J 


82.  Go  to  DMAP  No.  84  if  no  viscous  damping  matrix  exists. 

83.  SMP2  partitions  constrained  viscous  damping  matrix 


8 1 B 

bib 

oa  oo 
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and  performs  matrix  reduction 

EBaa]  = CBaaJ  + EW  + £Ba0G0]T  + [gJ][B  tfGJ 

Go  t0  DHAP  «o.  87  if  no  structural  damping  matrix  exists” 

86.  SMP2  partitions  constrained  structural  damping  matrix 


\A  1,4 
oa  Koo 


and  performs  matrix  reduction 

88  Dp„  . ^ ■ D&J  - C&JIcg  ♦ * [6>J0][y  . 

' “fd  <"  «»«  analyst 

points  introduced  for  dynamic  analvsie;  .,n,j  9^id  point  numbers,  includino  extra 

Table,  Power  Spectral  Density  Ligand  Function  Pool,  Dynamics  Loa< 

89.  Equivalence  [GJ  to  [Gd]  and  TG  1 +n  md  i •*  *u 

_ o o LV  o LGmJ  if  there  are  no  extra  points  introduced 

tor  dynamic  analysis. 

“ S?*“  DHIG  Car<l  to‘™"9  the  interconnection  of  the  fluid  end  the 

95.  Go  to  omp  No.  97  if  „„  fluid-structure  interface  is  defined. 

96.  MTRXIN  generates  fluid  boundary  matrices  PA  1 and  Tie  i tu 

y trices  lA^J  and  [Kfa  f ].  The  matrix  [K.  , is 

generated  only  for  a nonzero  gravity  in  the  fluid. 

97.  Beginning  of  loop  for  additional  sets  of  direct  input  matrices. 

copi efff^to  ChASEXXPr°Pn 3te  reCOrd  from  CASECC  corresponding  to  the  current  loop  and 

100.  MTRXIN  selects  the  direct  input  matrices  [K2d],  [MZdl  and  TB2  1 f +h 

103.  Equivalence  [K2  1 to  TX2dl  ,,  „ PP  PP  PpJ  **"’  CUrPBnt  l0°P- 

C PP]  CKpp]  lf  fluid-structure  interface  is  defined  and  equivalence 

[Mpp3  to  CMpp3  if  there  is  no  [A^]. 

104.  Go  to  DMAP  No.  109  if  no  fluid-structure  interface  is  defined. 

adds  rKb>n]  and  [Kpp]  and  subtracts  [A^]  from  them  to  form  [K2  ]. 

106.  Go  to  DMAP  No.  109  if  there  is  no  [A  1 PP 

b,fzJ* 

107.  Transpose  [Abfl]  to  obtain  [Ab_f/. 

108.  ADO  assembles  input  matrix  [I1p2p]  . WACT  [A^/t  [M«], 
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114. 


115. 

116. 


118. 


119. 

120. 
121. 


122. 

123. 

124. 

125. 

126. 

127. 

128. 

129. 

130. 


Equivalence  D&l  to  B&J.  0^1  to  D&]  and  [K*,]  to  »*,]  if  „„  constraints 
are  applied,  [Mag]  to  [Md(J]  if  there  are  no  direct  input  mass  matrices  and  no  extra 

points,  and  [Bag]  to  fBdd]  if  there  are  no  direct  input  damping  matrices  and  no  extra 
points. 

Go  to  DMAP  No.  117  if  only  extra  points  are  defined. 

GKAD  assembles  stiffness,  mass  and  damping  matrices  for  use  in  Direct  Frequency  Response: 

[Kdd]  » (1  + ig)[Kjd]  + [Kdd]  + i[Kjd]  , 

[Hdd^  = ^HddJ  + ^HddJ  and 
0*dd3  - ♦ ttj,]  . 

Direct  input  matrices  may  be  complex. 


Equivalence  [Kdd]  to  [Kdd]  if  all  stiffness  is  Direct  Matrix  Input,  [M^]  to  [MdcJ] 
Input]  maSS  is  Direct  Hatrix  In?ut  and  ^ t0  £Bdd]  is  a11  ^Ping  is  Direct  Matrix 


Go  to  DMAP  No.  166  and  print  Error  Message  No.  1 if  there  is  no  Frequency  Response  List. 
Go  to  DMAP  No.  164  and  print  Error  Message  No.  2 if  there  is  no  Dynamics  Load  Table. 

f ol 1 owi ngSequa ti onami ° ^ VeCt°rS  ^ a"d  SOlVeS  for  the  disPla«ments  using  the 


[-Hdd“2+  iBdd“  + W {ud}  = {pd}  • 

Equivalence  f Pp>  to  {Pdl  if  no  constraints  are  applied. 

VDR  prepares  solution  set  displacements,  sorted  by  frequency,  for  output. 

Go  to  DMAP  No.  133  if  there  is  no  output  request  for  the  solution  set. 

point  number.0"  131  ’f  ^ iS  "°  output  request  for  solution  s®t  displacements  sorted  by 
SDR3  sorts  the  solution  set  displacements  by  point  number. 

SDR3^anrian?sriac  /'SRusstsd s°iui;ion  set  displacements,  sorted  by  point  number,  prepared  by 
and  places  them  on  the  system  output  file  for  printing.  p K oy 

frequencyf^areS  the  inpUt  f°r  requested  X~Y  P1ots  of  the  solution  set  displacements  vs. 

XYPL0T  prepares  the  requested  X-Y  plots  of  the  solution  set  displacements  vs.  frequency. 

Go  to  DMAP  No.  133. 
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132.  0FP  formats  the  requested  solution  set  displacements,  sorted  by  frequency  Dreoared  hv  vm? 
and  places  them  on  the  system  output  file  for  printing.  Trequency,  prepared  by  VDR 

134‘  forces ^and  Itrasw."  ^ iS  n°  °UtpUt  reqUeSt  1nvolvin9  ^pendent  degrees  of  freedom  or 

135.  Equivalence  lu^}  to  (up}  if  no  constraints  are  applied. 

136.  Go  to  DMAP  No.  138  if  no  constraints  are  applied. 

137.  SDR1  recovers  dependent  components  of  displacements 

( u . ) 


tu0>  - D2>d} 


{uf  + ue} 


l'V  - [6>"f  + “e> 


and  recovers  single-point  forces  of  constraint  {qg}  = -{p^j  + [k£  ] 

139'  ?SSpMCf1C!l-ftieS  elenLent  (0EFC1)  and  stresses  (0ESC1)  and  prepares  load  vectors 

’ ^placement  vectors  (0UPVC1)  and  single-point  forces  of  constraint  (0QPC1)  for 
output  and  translation  components  of  the  displacement  vector  (PUGVC1),  sorted  by  frequency. 

140.  Go  to  DMAP  No.  151  if  there  are  no  output  requests  sorted  by  point  number  or  element  number. 

141.  SDR3  prepares  requested  output  sorted  by  point  number  or  element  number. 

142.  E/SS  SftSbJ“pStre??M  pDr?2«Sgrted  po,nt  nn"ber  or  e,e"Mt  “d 

143.  XYTRAN  prepares  the  input  for  requested  X-Y  plots. 

144’  sinc?I  Ce£?ues*;ed . X:Y  Plots  of  displacements,  forces,  stresses,  loads  and 

single-point  forces  of  constraint  vs.  frequency. 

145.  Go  to  DMAP  No.  154  if  there  is  no  Power  Spectral  Density  List. 

146 • MB?  S’r  pow-er  fPertral  density  functions  (PSDF)  and  autocorrelation  functions 
IAUT0)  using  the  previously  calculated  frequency  response. 

147.  Go  to  DMAP  No.  154  if  no  RAND0M  calculations  are  requested. 

148.  XYTRAN  prepares  the  input  for  requested  X-Y  plots  of  the  RAND0M  output. 

149’  SiJ/fSfons^  reqU6Sted  X“Y  p1ots  of  autocorrelation  functions  and  power  spectral 
150.  Go  to  DMAP  No.  154. 

153‘  ni°r!?fcSthhe  freiiuency  response  output  requests  prepared  by  SDR2,  sorted  by  frequency, 

and  places  them  on  the  system  output  file  for  printing.  uy  r reguency, 

156.  Go  to  DMAP  No.  159  if  no  deformed  structure  plots  are  requested. 
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PL0T  prepares  all  requested  deformed  structure  and  contour  plots. 

generated.1  ntS  Pl°tter  data°  engineeri‘ng  data  and  c«ntour  data  for  each  deformed  plot 

Go  to  DMAP  No.  170  If  no  additional  sets  of  direct  input  matrices  need  to  be  processed. 
Go  to  DMAP  No.  97  if  additional  sets  of  direct  input  matrices  need  to  be  processed. 

Print  Error  Message  No.  3 and  terminate  execution. 

Go  to  DMAP  No,  170  and  make  normal  exit. 

Print  Error  Message  No.  2 and  terminate  execution. 

Print  Error  Message  No.  1 and  terminate  execution. 

Print  Error  Message  No.  4 and  terminate  execution. 
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The  following  printed  output,  sorted  by  frequency  (S0RT1)  or  by  point  number  or  element 
number  (S0RT2),  is  available,  either  as  real  and  imaginary  parts  or  magnitude  and  phase  angle  (0°  - 
360°  lead),  for  the  list  of  frequencies  specified  by  0FREQUENCY : 

Displacements,  velocities  and  accelerations  for  a list  of  PHYSICAL  points  (grid  points 
and  extra  scalar  points  introduced  for  dynamic  analysis)  or  S0LUTI0N  points  (points  used 
in  the  formulation  of  the  dynamic  equation). 

2.  Nonzero  components  of  the  applied  load  vector  and  single-po’nt  forces  of  constraint  for 
a list  of  PHYSICAL  points. 

3.  Stresses  and  forces  in  selected  elements  (ALL  available  only  for  S0RT1) . 

The  following  plotter  output  is  available  for  Frequency  Response  calculations: 

1.  Undeformed  plot  of  the  structural  model. 

2.  Deformed  shapes  of  the  structural  model  for  selected  frequencies, 

3.  Contour  plots  of  stresses  and  displacements  for  selected  frequencies. 

4.  X-Y  plot  of  any  component  of  displacement,  velocity  or  acceleration  of  a PHYSICAL  point 


or  S0LUTI0N  point. 


5.  X-Y  plot  of  any  component  of  the  applied  load  vector  or  single-point  force  of 


constraint. 


6.  X-Y  plot  of  any  stress  or  force  component  for  an  element. 

The  following  plotter  output  is  available  for  Random  Response  calculations: 

1.  X-Y  plot  of  the  power  spectral  density  versus  frequency  for  the  response  of  selected 


components  for  points  or  elements. 

2.  X-Y  plot  of  the  autocorrelation  versus  time  lag  for  the  response  of  selected  components 


for  points  or  elements. 

The  data  used  for  preparing  the  X-Y  plots  may  be  punched  or  printed  in  tabular  form  (see  Section 
4.3).  This  is  the  only  form  of  printed  output  that  is  available  for  Random  Response.  Also,  a 
printed  summary  is  prepared  for  each  X-Y  plot  which  includes  the  maximum  and  minimum  values  of  the 


plotted  function. 


3.9.4  Case  Control  Deck  for  Direct  Frequency  and  Random  Response 


The  following  items  relate  to  subcase  definition  and  data  selection  for  Direct  Frequency  and 


Random  Response: 


3.9-14  (09/30/83) 


?S/ 


E 


I J 


mm 


DIRECT  FREQUENCV  AND  RANDOM  RESPONSE 

1.  flt  least  one  subcase  .ust  be  defined  for  each  unique  set  of  direct  input  ..trices  (kpp, 
M2PP,  B2PP)  or  frequencies. 

2.  Consecutive  subcases  for  each  set  of  direct  Input  matrices  or  frequencies  are  used  to 
define  the  loading  conditions  - one  subcase  for  each  dynamic  loading  condition. 

3.  Constraints  must  be  defined  above  the  subcase  level. 

4.  DL0AD  .us,  be  used  to  define  a frequency-dependent  loading  condition  for  each  subcase 

5.  FREQUENCY  .ust  be  used  to  select  one,  and  only  one,  FREQ,  FREQ1,  or  FREQ2  card  fro.  the 
Bulk  Data  Deck  for  each  unique  set  of  direct  input  matrices. 

6.  On  restart  following  an  unscheduled  exit  due  to  insufficient  ti»e,  the  subcase  structure 
must  be  changed  to  reflect  the  sets  of  direct  input  matrices  that  were  completed,  and 
FREQUENCY  must  be  changed  to  select  a FREQ,  FREQ1,  or  FREQ2  card  that  reflects  any 

frequencies  for  which  the  response  has  already  been  determined.  Otherwise,  the  previous 
calculations  will  be  repeated. 

7.  0FREQUENCY  may  be  used  above  the  subcase  level  or  within  each  subcase  to  select  a subset 

of  the  solution  frequencies  for  output  requests.  The  default  is  to  use  all  solution 
frequencies. 

8.  If  Random  Response  calculations  are  desired,  RANO0M  .ust  be  used  to  select  RANDPS  and 

WDTi  cards  fro.  the  Bulk  Data  Deck.  Only  one  0FREQUENCV  and  FREQUENCY  card  can  be 
used  for  each  set  of  direct  input  matrices. 

3‘9*5  Parameters  for  Direct  Frequency  and  Random  Resminsp 

The  following  parameters  are  used  in  Direct  Frequency  and  Random  Response: 

1.  GRDPNT  - optional.  A positive  integer  value  of  this  parameter  will  cause  the  Grid  Point 
Weight  Generator  to  be  akeouted  and  the  resulting  weight  and  balance  information  to  be 
printed.  All  fluid  related  masses  are  ignored. 

2.  MASS  - optional.  The  terms  of  the  structural  mass  matrix  are  multiplied  by  the  real 

value  of  this  parameter  when  they  are  generated  in  EMA.  Net  reoo-ended  for  use  in 

hydroelastic  problems. 

3.  6 - optional.  The  real  value  of  this  para.,ter  is  used  as  a uniform  stroctural  damping 

coefficient  in  the  direct  formulation  of  dynamics  problems.  Not  reco-ended  for  use  in 

hydroelastic  problems. 

4‘  ^PMflSS  - CPBAR,  CPRgD,_CPquADl,  CPqUAD2,  CPTRIfll,  CPTRIA2.  CPTIIRF.  CPQDPLT.  OPTPP.  t 
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CPTRBSC  - optional.  These  parameters  will  cause  the  generation  of  coupled  mass  matrices 
rather  than  lumped  mass  matrices  for  all  bar  elements,  rod  elements,  and  plate  elements 
that  include  bending  stiffness. 

5.  ASET0UT  - optional.  A positive  integer  value  of  this  parameter  causes  the  ASET  output 
data  block  to  be  generated  by  the  GP4  module.  A negative  integer  value  or  0 suppresses 
the  generation  of  this  output  data  block.  The  default  value  is  0. 

6.  AUT0SPC  - reserved  for  future  optional  use.  The  default  value  is  -1. 

3.9.6  Automatic  ALTERs  for  Automated  Multi-stage  Substructuring 

The  following  lines  of  the  Direct  Frequency  and  Random  Response,  Rigid  Format  8,  are  ALTERed 
in  automated  substructure  analyses. 

Phase  1:  4,  56,  88-120,  121-162 

Phase  2:  4,  5-5,  10-20,  23-24,  43-53,  111-112,  118-118,  135-158 
Phase  3:  87,  90-136,  138,  160-162 

If  APP  DISP,  SUBS  is  used,  the  user  may  also  specify  ALTERs.  However,  these  must  not 
interfere  with  the  automatically  generated  DMAP  statement  ALTERs  listed  above.  See  Section  5.9  for 
a description  and  listing  of  the  ALTERs  which  are  automatically  generated  for  substructuring. 

3.9.7  P.igid  Format  Error  Messages  from  Direct  Frequency  and  Random  Response 

The  following  fatal  errors  are  detected  by  the  DMAP  statements  in  the  Direct  Frequency  and 
Random  Reponse  rigid  format.  The  text  for  each  error  message  is  given  below  in  capital  letters  and 
is  followed  by  additional  explanatory  material , including  suggestions  for  remedial  action. 

DIRECT  FREQUENCY  AND  RAND0M  RESP0NSE  ERR0R  MESSAGE  N0.  1 - FREQUENCY  RESP0NSE  LIST  REQUIRED  F0R 
FREQUENCY  RESP0NSE  CALCULATI0NS. 

Frequencies  to  be  used  in  the  solution  of  frequency  response  problems  must  be  supplied  on  a FREQ, 
FREQ1,  or  FREQ2  card  in  the  Bulk  Data  Deck  and  FREQ  in  the  Case  Control  Deck  must  select  a 
frequency  response  set. 

DIRECT  FREQUENCY  AND  RAND0M  RESP0NSE  ERR0R  MESSAGE  N0.  2 - DYNAMIC  L0ADS  TABLE  REQUIRED  F0R 
FREQUENCY  RESP0NSE  CALCULATI0NS. 

Dynamic  loads  to  be  used  in  the  solution  of  frequency  response  problems  must  be  specified  on  an 
RL0AD1  or  RU-.AD2  card  in  the  Bulk  Data  Deck  and  DL0AD  in  the  Case  Control  Deck  must  select  a 
dynamic  load  set. 
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DIRECT  FREQUENCY  AND  RANDOM  RESPONSE 


DIRECT  FREQUENCY  AND  RAND0M  RESP0NSE  ERR0R  MESSAGE  N0.  3 - ATTEMPT  T0  EXECUTE 


An  attempt  has  been  made  to  use  more  than  100  sets  of  direct  input  matrices 
increased  by  ALTERing  the  REPT  instruction  following  the  last  0FP  instruction. 


M0RE  THAN  100  L00PS. 
This  number  may  be 


S mKatiK  m0m  BESWSE  EWR  "ESSflGE 


4 - MASS  MATRIX  REQUIRED  F0R  WEIGHT  AND 


Ss's^as5  not^efine^on  a^P^perS^Jd^or1  the'^nSuy  STS  defJSS^^’rMaL^ial^rt^'^31 
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LEVEL  2.0  NAS  TRAN  DMAP  COMPILER  - SOURCE  LISTING 


Oa/GJNAL  PAGE1  gg 
OE  POOR  QUALITY 


P 

Mi 

* 


OPTIONS  IN  EFFECT  GO 


ERR=2  LIST  NODECK  NOREF  NOOSCAR 


c 


* muilt 

2 FRECHK 

3 FILE 

4 PARAM 

CjD 

C®)  plttran 
7 PURGE 

CjD  COND 

Q)  Gpa 

10  PARAML 

1 1 PURGE 
dD  COND 

(75)  pltset 

(3>  PRTMSG 

15  PARAM 

16  PARAM 
iJJ.)  COND 

PLOT 

(75}  PHTMSG 
20  LABEL 
C|l)  GP3 
TA1 

23  PURGE 

C24)  COND 

25  PARAM 

26  PARAM 

27  PARAM 
2B  PARAM 

(5$)  EMG 


DISP  09  - DIRECT  TRANSIENT  RESPONSE  ANALYSIS  - APR.  1984  8 
ALL  8 

UDVT=APPEND/TOL=  APPEND  8 
//*MPY*/CARDN0/0/0  S 

N S.N. 
BGPDT,  S IL/'BGPDP , S I P^LUSET/S , N , LUSEP  S 

SSS’  K4AA.PST,  KFS,  OP.  EST, ECT. PLTSETX, PLTPAR. 
LBL5 , NOGPDT  3 
CE0H2,EQEXIR/'ECT  8 
PCDIV/*PHES*//V/'JUMPPLOT  S 
PLTSETX,  PLTPAR,  GPSET9 , ELSETS/ JUMPPLOT  S 
P 1 . JUMPPLOT  8 

PL>ITAR’  «psets.  ELSETS/S,  N.NSIL/S,  n. 

FLTSETX'/  8 
SS*WF  Y*/PLTFLG/ ! / 1 s 
/'/*MP Y*/PF  I LE/O/0  8 
PI. JUMPPLOT  8 

- ^ECT-  • 

FLOTXIA'  s 
PI  8 

GE0M3 , EQEXIN,  GE0M2/SLT,  GPTT/NOGRAV  S 

- ? J i xITrVf NoSIllf i fr i ^TM.EST,  OEI , GPECT,  , ✓LUSET^S,  N,  HOSIMP= 
KGG^NolT^^^^ENfE'  S4™’ K4FF’ MFF . MAA.  BNN,  BFF . BAA, 

lbli.nosimp  s 
/V*ADD*/'NOKGGX<'1^0  8 
/V*ADD*/'N0MGG/1Z0  8 
■'',*ADD*/N0BGG=-J,'1A)  8 . 

/V*ADD*/'N0K4GG/l/0  8 

N.  NOKCGX>®N ! NOHDC/s!n ! NcS™^  S* 


\ 


PRECEDING  PAGE  BLANK  NOT!  FILMED' 
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30  PURGE 

(5T)  COND 

(32)  E A 
33  LABEL 
(55)  COND 
(55)  EMA 

36  LABEL 
(37)  COND 
(52)  EMA 

39  LABEL 

(40)  COND 

(41)  EMA 

42  LABEL 

43  FURCE 

44  PURGE 

(45)  COND 

(46)  COND 

(47)  GPWG 

(48)  OFF 
49  LABEL 

(55)  EQUIV 
(si)  COND 
(52)  SMA3 

53  LABEL 

54  PARAM 
(55)  GP4 

56  PURGE 
(5?)  COND 
(58)  COND 
59  PARAM 

(60)  COND 

(61)  GPSP 

(62)  OFP 
63  LABEL 

''64')  EQUIV 


CPHAR/C,  Y.  CPROD/C,  Y,  CPQUADI4C,  Y,  CPQUAD2/C,  Y,  CPTRIAX/C,  Y. 
CPTRI A24C , Y,  CFTUBE/C , Y , CPQDPLT/'C , Y,  CPTRPLT/C , Y,  CPTRBSC  S 

KGGX,  GPST/ffOKCGX/'MGG/NOHGC  S 

LBLKGGX,  NOKCGX  8 

GPECT.KDICT.KELU-'KGGX.GPST  S 

LBLKGGX  8 

LBLMGG,  NOMGG  8 

GPECT.MDICT,  MELM/MGG , ✓- 1 /C , Y,  WTMASS=  1.0* 


LBLMGG  8 

LBLEGG, NOBGG  C 

GPECT, EDICT, BELM4BGG,  8 

LBLBGG  ffi 

LBLK4GG,  N0K4GG  8 

GPECT , KDICT,  KELM/K4GG,  /'N0K4GG  8 

LBLK4GG  8 

MNN , MFF , MAA/HOMCG  3 
BNN , BFF , BAA/tiOBGG  8 
LBL1 , GRDPHT  S 
ERR0R3, NOMGG  8 

BGPDP.CSTM.EQEXIN, MGG/OGPWG/V, Y. GHDPHT=- J/'C , Y, "TMASS  8 
OGPWG, . , , , //S,H , CARDHO  9 
LBLI  8 

KGGX, KGG4NGGENL  8 
LBLIl.NOGENL  8 

GE I , KGGX4KGG/LUSET/N0GENL/N0S  IMP  S 
LBLI  1 3 

/'/•*HPY*/’NSKI  P/0/0  8 


CASECC , GE0M4 , SQEXIN , GPDT , BGPDT, CSTM, GPST/'RG,  .USET.ASET/'  LUSET4 
S , If,  MFCF1  /S , N , MPCF2/S , N . S INGLE/S , N , OMIT/S , N,  REACT/S , N , NSKIP^S, 
N , HEPEAT/S , N , NOSET/S  ■ H , NOL/S , N , NOA/'C , Y,  ASETOUT/'  S , Y,  AUT03PC  8 

GM, GMD/MPCF  1/GO, COD/OMIT/'KFS, PST, QF/S INGLE  * 

LBL4.GENEL  8 

LB L4, NOS IMP  3 

✓✓*EQ#/GPSPFLG/AUTOSPC/0  S 

LBL4 , GPSPFLG  8 

GPL,  GPST,  USET,  8 IL40GPST/'S , N , NOGPST  8 
OGPST,  , , , , /VS , N , C ARBNO  8 
LBL4  3 

KGG.KNN/'HPCFl/MGG.MNH/MFCFl,'  BGG, BNN/MPCF I/K4CG, K4IW/MPCF 1 8 
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C||)  CORD 

(66)  hcei 

d?)  MCE2 
68  LABEL 

(69)  EQUIV 

(70)  COND 
(fl)  SCE1 

72  LABEL 

(73)  EQUIV 

(74)  EQUIV 

(75)  EQUIV 

(76)  EQUIV 
(?7>  COHD 

(78)  SMP1 

(79)  COND 

(80)  SMP2 
81  LABEL 

dD  COND 
(83)  SMP2 
84  LABEL 
(85)  CORD 
(36)  SMP2 
87  LABEL 
(88)  DPD 

(55)  COKD 
90  PURGE 
(57)  EQUIV 

(92)  BMC 


LBL2.HFCFI  ® 

USET.RG/GM  B 

USET, GH, KGG.MGG, EGG, EiGG/'KHH, MHH,BNN,K4HH  S 
LBL2  $ 


KKN,  EFF/'SIRGLE/MRN,  HFF/SIHGLE/Bire,  BFF/SINGLE/IC4NN,  K4FFXS INGLE  8 
LBL3, SINGLE  0 

USET, KRIf , URN , BUN , K4NH/KFF , KFS , ,MFF,BFF,K4FF  8 
LBL3  8 

KFF.KAA/OMIT  s 
MFF.HAA/OMIT  8 
BFF.BAA/’OMIT  S 
K4FF , K4AA/0KIT  8 


LBL5.0HIT  8 

USET.KFF,  ,,/GO,KAA,KOO,LOO, ,,,,  s 
LBLM,  HOMGG  © 

USET,  GO,  MFF/'MAA  8 
LBLM  8 
LB LB, NOBGG  8 
USET,  GO,  BFF/'BAA  8 
LBLB  8 

LBL5 , N0K4GG  S 
USET.GO.K4FF/K4AA  8 
LBLS  S 


S IL , USET/GPLD, S ILD , USETB, TFPOOL  DLT  BUT  m 

SSSSSSgdiSSXW-rm'mmxi'  ■ 


ERRORl.nOTRL  8 


PNLD/R0NLFT8 


GO,  GOD/'NOUE/'GM,  GMD^HOUE  8 


MFACT°S  ’ BGPDT* EQEX1  If  ’ CSTO'BDFOOL/S , N.NOKBFL/S , 


H.NOABFL/'  S,N, 


93  PARAM 

94  PURGE 
(5b)  COHD 
(96)  MTHXIR, 

97  LABEL 
(5a)  MIEXIN 


'V’*AND*/'HOFL''HOABFL/HOKBFL  8 
KBFL/'NOKBFL/  ABFL/-NOABFL  8 
LBLFL3.R0FL  S 


, BDFGQL.EQDYH, , /ABFL, KBFL , /LUSETD/S , If , H0A3FL/S, H,  NOKBFIVO  £ 
LBLFL3  8 
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PARAM 


(J2G)  VDR 


127)  COND 


.0  RASTRAR  DMAP  COMPILER  - SOURCE  LISTING 

//*AHD*VN0M2PP/r{0ABFL/N0H2DPP  S 
/'/'*AHD*/’H0K2PP/H0FL  'H0K2DFP  3 
K2BPP . K2PF/'tfOFL/M2DPP,  H2PP/'K0ABFL  ffi 
LBLFL2.K0FL  ffi 

ABFL, KBFL , K2DPP , , /K2PP/1  -1.0, 0,0)  a 
LBLFL2, HOABFL  S 
ADFL/'ABFLT  8 
ABFLT , H2DPP/'M2PP/'MFACT  S 
LDLFI.2  S 

✓/'SAHDS/KDEKA/HOUE/-NOK2PP  3 
✓✓*AHD*.'MDEM4/H0UEyN0M2PP  3 
/V*AHD*/'KDEK2/,H0GERL/H0SIMP  ® 

K2DD/'H0K2PP/M2DD/ROM2PP,'B2DD/'K0B2PP  3 

roB/KDEKAys0A/I12PP  ’ B2DD/H0A/K2PP  • K2DDXS0A/MAA.  MDD/MDEMA/'  KAA, 

LBL16 , NOGPDT  8 

GOD^Dd!  ffiDIM12DB/iTI^^ 

LBL16  S 

M2DD,  MDD/HOS IMP/B2DD, BDD/'H0CPDT/'K2DD, KDD/KDEK2  3 

//^ADD^/REVEIV  1/0  SB 

//spMP  Y*/REPEATT/ 1 /- 1 $ f 7“ 

— ( Top  of  Dynamic  Load  Set  Loop 

LBL 13  S ^ 


PB£B ’ ?UDV  1 ’ 0PNL 1 ’ 0UI)V2  • 0PRL2 , XYPLTTA , OPP 1 , OOP  1 , OUP V 1 , OES 1 , OEF 1 , 
0PP2 , 0QP2 . 0UPV2 , 0ES2 , 0.-.F2 , PL0TX2 , XYPLTT/'HEVER  S 

C ASECC , ✓CASEX3£/'*TRAH*/'S , N . REPEATT/'S,  H . HOLOOP  S 

/•^*MPY*/ncOL^O/l  S 

PB?E^UnSJDi2LVLT> BGPDT- SIL. CSTII, TRL.D1T.CMD, GOD,  . EST, KGG/ 
PP  r , PST,  PDT,  PD , , TOLL'S , N , HOSET'NCOL  S 


(124)  EQUIV  PFT.  FDT-'ROSET  S 


CASEXX,  TRL , NLFT , D IT,  KDD , BDD , HDD , PD/UDVT,  PNLD/*D  I RECTC/  ROUE/ 
NOHCUP/S.H.NCOL-'C,  Y,  ISTART  S 

CASEXX,  EQDYH,  USETD, UDVT, TOL. XYCDB.PNLD/0UDV1 , 0PNL1/  •CTRAWRESP*/' 
*D  I RECT-S/'O/S , H . NOD/S , H , NOP/’O  S 

LBL1S , ROD  S 


(J5S)  SDR3  0UDVI.0PHL1, , , , /0UDV2 . 0PRL2 , , , , 3 
(129)  OFP  0Ui)V2,0PNL2, , , ,/VS,N,CAIU)NO  8 

(|£0.  XYTRAN  XYCDB,0UDV2,0PRL2, , ,/OOTLTTA/'*TIUR*/*:DSET*/'S,N,PFILE/'S,H, 

GARDNO  0 


130.  XYTRAN 


13>  H»TLOT  XYPLTTA/V  0 
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LEVEL  2.0  NASTCIAH  DMAP  COMPILER  - SOURCE  LISTING 
LBL15  8 

//*AHD*/P JUMp/HOP/ JUMPPLOT  ffi 
LBL1G.PJUKP  3 
UBVT, UPV/NOA  8 
LBL17.H0A  3 

USSTD, , UDVT, , , GOD,  GKB,  PST,  KFS,  ,/UPV,  ,0F/1/*])YNAHIC3*  6 
LBLI7  8 

OPPl ,OQPl , OtIPVl ,0ES1 , OEF 1 , /0PP2 , 0QP2 , 0UPV2 , OES2 , 0EF2 , S 
0PP2 , 0QP2 , OUP V2 , 0EF2 , GES2 , //S , H , C ARDHO  3 
P2 , JUMPPLOT  8 


132 

133 

<13§) 

(136) 

<@) 

138 

(139) 


LABEL 

PARAH 

CQND 

EQUIV 

CORD 

SDR1 

LABEL 

SDR2 


<@)  SDR3 
(Til)  OPP 
(l4g>  CORD 
(J43)  PLOT 


<£B> 

prthsg 

PLOTK2//  3 

145 

LABEL 

P2  S 

<@> 

XYTRAN 

XYCDB.0PP2.0QP2 
S.R.CARDRO  3 

<&> 

XyPLOT 

xypltt//  s 

145 

LABEL 

LBL18  8 

<@> 

CORD 

FINIS, REPEATT  3 

<© 

ItEPT 

LBL13, 100  S 

<315> 

PRTPARM 

//-2/*DIRTRD*  8 

JUMP 

FINIS  8 

1S3 

LABEL 

ERRORl  S 

(154)  PRTPARM 

//-  l/ifcDlRTRD*  8 

155 

LABEL 

ERR0R3  S 

(Tm) 

PRTPARM 

I RTRD*  8 

157 

label 

FINIS  ® 

158 

PURGE 

DUMMY/ ALWAYS  S 

139 

END 

8 

Bottom  of  Dynamic  Load  Set  Loop  ^ 
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3*10*2  PgscHption  of  DMAP  Operations  for  Direct  Transient  Rpcpnnco 

5‘  SblKKtlnW^  5Srt2^!“  °f  9n'd  P°1nt  locations’  a"d 

6.  PLTTRAN  modifies  special  scalar  grid  points  in  the  BGPDT  and  SIL  tables. 

8.  Go  to  DMAP  No.  87  if  there  is  only  Direct  Matrix  Input. 

9.  GP2  generates  Element  Connection  Table  with  internal  indices. 


12. 


13. 


14. 


17. 


18. 


19. 

21. 

22. 

24. 


29. 


Go  to  DMAP  No.  20  if  there  are  no  structure  plot  requests. 

PLTStT  transforms  user  input  into  a form  used  to  drive  the  structure  plotter. 
PRTMSG  prints  error  messages  associated  with  the  structure  plotter. 

Go  to  DMAP  No.  20  if  no  undeformed  structure  plots  are  requested. 

PL0T  generates  all  requested  undeformed  structure  plots. 

PRTMSG  prints  plotter  data  and  engineering  data  for  each  undefonted  plot  generated. 
GP3  generates  Grid  Point  Temperature  Table. 


TA1  generates  element  tables  for  use  in  matrix  assembly  and  stress  recovery. 

Go  to  DMAP  No.  49  if  there  are  no  structural  elements. 

“ ?ate£a£je2W  mass’  and  damping  matrix  tables  dictionaries 


31.  Go  to  DMAP  No.  33  if  no  stiffness  matrix  is  to  be  assembled. 

32.  EMA  assembles  stiffness  matrix  [K*g]  and  Grid  Point  Singularity  Table. 

34.  Go  to  DMAP  No.  36  if  no  mass  matrix  is  to  be  assembled. 

35.  EMA  assembles  mass  matrix  [M  1. 

99J 

37.  Go  to  DMAP  No.  39  if  no  viscous  damping  matrix  is  to  be  assembled. 

38.  EMA  assembles  viscous  damping  matrix  [B  ]. 

40.  Go  to  DMAP  No.  42  if  no  structural  damping  matrix  is  to  be  assembled. 

41.  EMA  assembles  structural  damping  matrix  [K4  ]. 

45.  Go  to  DMAP  No.  49  if  no  weight  and  balance  information  is  requested. 

46.  Go  to  DMAP  No.  155  and  print  Error  Message  No.  3 if  no  mass  matrix  exists. 

47.  GPWG  generates  weight  and  balance  information. 

SSpw'flle  for  p?1n«„g?d  ba,""“  P^Parod  by  GPWG  and  pieces  it  on  tbe  system 

50.  Equivalence  [K»gJ  to  [Kgg]  If  there  are  no  general  elements. 

51.  Go  to  DMAP  No.  53  if  there  are  no  general  elements. 

52.  SMA3  adds  general  elements  to  [K*g]  to  obtain  stiffness  matrix  [K  ]. 


3.10-6  (09/30/83) 

<nt 


ft 


DIRECT  TRANSIENT  RESPONSE 


ORIGINAL  PAGE  m 
OF  POOR  QUALITY 


55.  GP4  generates  flags  defining  members  of  various  displacement  sets  (USET)  and  forms 
multipoint  constraint  equations  [Rg]  {ug}  = 0. 

57.  Go  to  DMAP  No.  63  if  general  elements  are  present. 

58.  Go  to  DMAP  No.  63  if  there  are  no  structural  elements. 

60.  Go  to  DMAP  No.  63  if  no  potential  grid  point  singularities  exist. 

GPSP  generates  a table  of  potential  grid  point  singularities. 


61. 

62. 

64. 

65. 

66. 


0FP  formats  the  table  of  potential  grid  point  singularities  prepared  by  GPSP  and  places  it 
on  the  system  output  file  for  printing. 

Equivalence  [Kgg]  to  [Knn3,  [Mgg3  to  [Mnn3 , [Bgg]  to  [Bnn]  and  [K^gj  to 


[Kpn]  if  no  multipoint  constraints  exist. 

Go  to  DMAP  No.  68  if  no  multipoint  constraints  exist. 
MCE1  partitions  multipoint  constraint  equations  [Rg3  = 


multipoint  constraint  transformation  matrix  [Gm3  = -[Rm]  [Rnl. 
67.  MCE2  partitions  stiffness,  mass  and  damping  matrices 


[W  ■ 


[Rm  ! and  solves  for 
mi  n 

i-lr 


■ 


K 

ii 

[Maa3  = 

^n_i.Hnm 

i 

mn  mm 

99 

^mn  1 ^mm 

r - 

r *1 

1 1 
ij 

1 CQ  ] 

and  D&J  = 

gg 

B 1 B 
mn  mm 

& 1 4»_ 

and  performs  matrix  reductions 

t*™1  ' [Kn„]  + + + ■ 


[M  1 = [M  ] + [GT][M  ] + [MT  ][G  ] + [G'][M  1[G  ] 
L nnJ  L nnJ  L mJL  mnJ  L mnJL  mJ  L mJL  mmJL  nr 
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nTn 


■ » J * * wywjCV  ■ 

+ nd/ny + o&u&W 


69.  Equivalence  [Knr]]  to  [Kff],  [Mn|)]  to  [Bnn]  to  [Bff]  and  [K^3  to 

[K}f]  if  no  single-point  constraints  exist. 

70.  Go  to  DMAP  No.  72  if  no  single-point  constraints  exist. 

71.  SCE1  partitions  out  single-point  constraints 
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73.  Equivalence  [Kff]  to  [Kga]  if  no  omitted  coordinates  exist. 

74.  Equivalence  [Mff]  to  CMga3  if  no  omitted  coordinates  exist. 

75.  Equivalence  [Bff]  to  if  no  omitted  coordinates  exist. 

76.  Equivalence  [K^f]  to  [K^]  if  no  omitted  coordinates  exist. 

77.  Go  to  DMAP  No.  87  if  no  omitted  coordinates  exist. 

78.  SMP1  partitions  constrained  stiffness  matrix 


[Kff]  = 


S ' H * 


solves  for  transformation  matrix  [G  ] = -rK  tVk  1 

oJ  L ooJ  L oaJ 

and  performs  matrix  reduction  [Ka0]  = [K0a]  + [Kao][G  ] 

79.  Go  to  DMAP  No.  81  if  there  is  no  mass  matrix. 

80.  SMP2  partitions  constrained  mass  matrix 


and  performs  matrix  reduction 


82. 

83. 


Go  to  DMAP  No.  84  if  there  is  no  viscous  damping  matrix. 
SMP2  partitions  constrained  viscous  damping  matrix 


[Bff]  = 


and  performs  matrix  reduction 
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85.  Go  to  DMAP  No.  87  if  there  is  no  structural  damping  matrix. 

86.  SHP2  partitions  constrained  structural  damping  matrix 


and  performs  matrix  reduction 

£*2.3  ■ O * £«2o®0]  * c<0G0f  * [sjH^cy 

88.  DPD  generates  flags  defining  members  of  various  displacement  sets  used  in  dynamic  analysis 
(USETD),  tables  relating  the  internal  and  external  grid  point  numbers  (GPLD),  including 
extra  points  introduced  for  dynamic  analysis  (SILD),  and  prepares  Transfer  Function  Pool 
(TFP00L),  Dynamics  Load  Table  (DLT),  Nonlinear  Function  Table  (NLFT),  and  Transient  Response 
List  (TRL). 

89.  Go  to  DMAP  No.  63  if  no  potential  grid  point  singularities  exist. 

91.  Equivalence  [Gq]  to  [G^]  and  [Gffl]  to  [G^]  if  there  are  no  extra  points  introduced 
for  dynamic  analysis. 

92.  BMG  generates  DMIG  card  images  describing  the  interconnection  of  the  fluid  and  the 
structure. 

95.  Go  to  DMAP  No.  97  if  no  fluid-structure  interface  is  defined. 

96.  MTRXIN  generates  fluid  boundary  matrices  [A&  and  [Kfa  fJl]  if  a fluid-structure 
interface  is  defined.  The  matrix  [«b  is  generated  only  for  a nonzero  gravity  in  the 
field. 

98.  MTRXIN  selects  the  direct  input  matrices  [M^]  and  [B2  ]. 

pp  ppJ  L ppJ 

101.  Equivalence  [Kpp]  to  [K2jj]  if  no  fluid-structure  interface  is  defined  and  equivalence 
[Mpp]  to  CHppJ  if  there  is  no  [Ab>fjl]. 

102.  Go  to  DMAP  No.  107  if  no  fluid-structure  interface  is  defined. 

103.  ADD5  adds  [K^^]  and  [Kpp]  and  subtracts  [Ab  from  them  to  fora  [K2p]. 

104.  Go  to  DMAP  No.  107  if  there  is  no  [Afa  fJ,]. 

105.  Transpose  [Abjfjl]  to  obtain  [Ab  fjl]T. 

106.  ADD  assembles  input  matrix  [m“L]  = MFACT  [A.  -JT+  [M^]. 

112.  Equivalence  [Mpp]  to  [M^],  [Bpp]  to  [B^]  and  [Kpp]  to  [Kd(J]  if  no  constraints 


[K?,]  - 


k:„  i k 


aa  j au 


ao 


oa 


oo 
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are  applied,  [Mag]  to  [M^]  if  there  are  no  direct  input  mass  matrices  and  no  extra 

points,  and  [Kag]  to  [Kd(j]  if  there  are  no  direct  input  stiffness  matrices  and  no  extra 
points. 

113.  Go  to  DMAP  No.  115  if  only  extra  points  are  defined. 

114.  GKAD  assembles  stiffness,  mass,  and  damping  matrices  for  use  in  Direct  Transient  Response: 


and 

where 


and 


[Kdd]  ■ D&J  * [I*,,]  , 

[Mdd]  ■ Wdd]  * Wd2d]  , 

[Bdd-l  ■ Bdd3  * CBddJ  * *-  tKjd]  + *-  [<d]  , 

“3  “4 

E1^- 

E“ddE- 


Kaa  ! 


aa 


8aa!  0 

rtT 


&J.I 

o i o 


All  matrices  are  real. 


2 

116.  Equivalence  [BdcJ]  to  [Bdd]  if  all  damping  is  Direct  Matrix  Input,  [Mdd]  to  [MddJ  if 
Input?55  15  Dl"reCt  MatnX  InPUt  and  ^dd3  t0  CKdd]  is  a11  stl‘ffness  is  Direct  Matrix 

119.  Beginning  of  loop  for  additional  dynamic  load  sets. 

121  ‘ rKEvvPr0priate  record  from  CASECC  corresponding  to  the  current  loop  and 

copies  it  into  LAStXX. 

123.  TRLG  generates  matrices  of  loads  versus  time,  {pj},  {p^>,  and  {P*}  are  generated  with 
one  column  per  output  time  step.  {Pd>  is  generated  with  one  column  per  solution  time 
step,  and  the  Transient  Output  List  (T0L)  is  a list  of  output  time  steps. 

124.  Equivalence  {Pp}  to  (Pd>  if  the  d and  p sets  are  the  same. 


3.10-10  (09/30/83) 


ORIQfJVAL  rra 
DIRECT  TRANSIENT  RESPONSE  OF  POOR  QUALITY 


125. 


TRD  forms  the  linear,  and  nonlinear,  {pjj*}  , dynamic  load  vectors  and  integrates 

the  equations  of  motion  (using  the  standard'  or  alternate  starting  procedure)  over  specified 
fol ?owing°equation  VB  ^Placements,  velocities,  and  acdllLttolis!  tte 


126. 

127. 

128. 

129. 

130. 

131. 

134. 

135. 

136. 

137. 


[V2+  BddP  + Kdd]  {ud}  = {Pd}  + {Pd*}  ♦ 

VDR  prepares  displacements,  velocities  and  accelerations,  sorted  by  time  step  for  outout 
using  only  the  solution  set  degrees  of  freedom.  P output 

Go  to  DMAP  No.  132  if  there  is  no  output  request  for  the  solution  set. 

SDR3  prepares  the  requested  output  of  the  solution  set  displacements,  velocities 
accelerations  and  nonlinear  load  vectors  sorted  by  point  numberof  element  number. 

taoTtte  wtSflSpISreH  fS  ™t?nTd  bJ  P°int  °r  e'e"Mt  "“b'r  “d  p,acK 

XYTRAN  prepares  the  input  for  requested  X-Y  plots  of  the  solution  set  quantities. 

XYPL0T  prepares  the  requested  X-Y  plots  of  the  solution  set  displacements,  velocities, 
accelerations  and  nonlinear  load  vectors  vs.  time. 

Go  to  DMAP  No.  148  if  no  further  output  is  requested. 

Equivalence  {u^}  to  {u^}  if  no  constraints  are  applied. 

Go  to  DMAP  No.  138  if  no  constraints  are  applied. 

SDR1  recovers  dependent  components  of  displacements 

t U_,  i 


<v  = fOv 


{Uf  + ue} 


{um>  = ^{uf  + ue> 


(u„  + u) 

= <up> 


u. 


m 


139. 

140. 

141. 

142. 


-<v  + t“f> 


and  recovers  single-point  forces  of  constraint  {qg} 

SDR2  calculates  element  forces  (J3EF1)  and  stresses  (0ES1)  and  prepares  load  vectors  (0PP1) 
°PC1ty  “d  acceleration  vectors  (0UPV1)  and  single-point  forces  of 
sort^by^time  step°r  °UtpUt  anc^  trans^atlon  components  of  the  displacement  vector  (PUGV) 

SDR3  prepares  requested  output  sorted  by  point  number  of  element  number. 

S n,f]hS  prTrad  ^ foT  outP.ut  sorted  by  point  number  of  element  number 

and  places  them  on  the  system  output  file  for  printing. 

Go  to  DMAP  No.  145  if  no  deformed  structure  plots  are  requested. 
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143.  PL0T  prepares  all  requested  deformed  structure  and  contour  plots. 

144.  PRTMSG  prints  plotter  data,  engineering  data,  and  contour  data  for  each  deformed  plot 
generated. 

146.  XYTRAN  prepares  the  input  for  requested  X-Y  plots. 

147.  XYPL0T  prepares  the  requested  X-Y  plots  of  displacements,  velocities,  accelerations,  forces, 

stresses,  loads  and  single-point  forces  of  constraint  versus  time. 

149.  Go  to  DMAP  No.  157  if  no  additional  dynamic  load  sets  need  to  be  processed. 

150.  Go  to  DMAP  No.  119  if  additional  dynamic  load  sets  need  to  be  processed. 

151.  Print  Error  Message  No.  2 and  terminate  execution. 

152.  Go  to  DMAP  No.  157  and  make  normal  exit. 

154.  Print  Error  Message  No.  1 and  terminate  execution. 

156.  Print  Error  Message  No.  3 and  terminate  execution. 
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3-l°*3  Output  for  Direct  Transient  Response 

The  following  printed  output,  sorted  by  point  number  or  element  number  (S0RT2) , is  available 
at  selected  multiples  of  the  integration  time  step: 

1.  Displacements,  velocities,  and  accelerations  for  a list  of  PHYSICAL  points  (grid  points 
and  extra  scalar  points  introduced  for  dynamic  analysis)  or  S0LUTI0N  points  (points  used 
in  the  formulation  of  the  dynamic  equation). 

2.  Nonzero  components  of  the  applied  load  vector  and  single-point  forces  of  constraint  for 
a list  of  PHYSICAL  points. 

3.  Nonlinear  force  vector  for  a list  of  S0LUTI0N  points. 

4.  Stresses  and  forces  in  selected  elements  (All  not  allowed). 

The  following  plotter  output  is  available: 

1.  Undeformed  plot  of  the  structural  model. 

2.  Deformed  shapes  of  the  structural  model  for  selected  time  intervals. 

3.  Contour  plots  of  stresses  and  displacements  for  selected  time  intervals. 

4.  X-Y  plot  of  any  component  of  displacement,  velocity,  or  acceleration  of  a PHYSICAL  point 
or  a S0LUTI0N  point. 

5.  X-Y  plot  of  any  component  of  the  applied  load  vector,  nonlinear  force  vector,  or 
single-point  force  of  constraint. 

6.  X-Y  plot  of  any  stress  or  force  component  for  an  element. 

The  data  used  for  preapring  the  X-Y  plots  may  be  punched  or  printed  in  tabular  form  (see  Section 

4.3).  Also,  a printed  summary  is  prepared  for  each  X-Y  plot  which  includes  the  maximum  and  minimum 
values  of  the  plotted  function. 

3-10-4  Case  Control  Deck  for  Direct  Transient  Response 

The  following  items  relate  to  subcase  definition  and  data  selection  for  Direct  Transient 
Response: 

1.  One  subcase  must  be  defined  for  each  dynamic  loading  condition. 

2.  DL0AD  and/or  N0NLINEAR  must  be  used  to  define  a time-dependent  loading  condition  for 
each  subcase. 

3.  All  constraints  must  be  defined  above  the  subcase  level. 

4.  TSTEP  must  be  used  to  select  the  time-step  intervals  to  be  used  for  integration  and 
output  in  each  subcase. 
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5.  If  nonzero  initial  conditions  are  desired,  IC  must  be  used  to  select  a TIC  card  in  the 
Bulk  Data  Deck. 

6.  On  restart  following  an  unscheduled  exit  due  to  insufficient  time,  the  subcase  structure 
should  be  changed  to  reflect  any  completed  loading  conditions.  The  TSTEP  selections 
must  be  changed  if  it  is  desired  to  resume  the  integration  at  the  point  terminated. 

3.10.5  Parameters  for  Direct  Transient  Response 

The  following  parameters  are  used  in  Direct  Transient  Response: 

1.  GRDPNT  - optional.  A positive  integer  value  of  this  parameter  will  cause  the  Grid  Point 
Weight  Generator  to  be  executed  and  the  resulting  weight  and  balance  information  to  be 
printed.  All  fluid  related  masses  are  ignored, 

2.  WTMASS  - optional.  The  terms  of  the  structural  mass  matrix  are  multiplied  by  the  real 
value  of  this  parameter  when  they  are  generated  in  EMA.  Not  recommended  for  use  in 
hydroelastic  problems. 

3.  G - optional.  The  real  value  of  this  parameter  is  used  as  a uniform  structural  damping 
coefficient  in  the  direct  formulation  of  dynamics  problems.  Not  recoirmended  for  use  in 
hydroelastic  problems. 

4.  W3  and  W4  - optional.  The  values  of  these  parameters  are  used  as  pivotal  frequencies 
for  uniform  structural  damping  and  element  structural  damping  respectively.  W3  is 
required  if  un'form  structural  damping  is  desired.  W4  is  required  if  structural  damping 
is  desired  for  any  of  the  structural  elements.  See  page  9.3-8  of  the  Theoretical 
Manual . 

5.  C0UPMASS  - CPBAR,  CPR0D,  CPQUAD1,  CPQUAD2,  CPTRIA1,  CPTRIA2,  CPTUBE,  CPQDPLT,  CPTRPLT, 
CPTRBSQ  - optional.  These  parameters  will  cause  the  generation  of  coupled  mass  matrices 
rather  than  lumped  mass  matrices  for  all  bar  elements,  rod  elements,  and  plate  elements 
the-:  include  bending  stiffness. 

6.  I START  - optional.  A positive  value  of  this  parameter  will  cause  the  TRD  module  to  use 
the  second  (or  alternate)  starting  method  (see  Section  11.4  of  the  Theoretical  Manual). 
The  alternate  starting  method  is  recommended  when  initial  accelerations  are  significant 
and  when  the  mass  matrix  is  non-singular. 

7.  ASET0UT  - optional.  A positive  integer  value  of  this  parameter  causes  the  ASET  output 
data  block  to  be  generated  by  the  GP4  module.  A negative  integer  value  or  0 suppresses 
the  generation  of  this  output  data  block.  The  default  value  is  0. 
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8.  AUT0SPC  - reserved  for  future  optional  use.  The  default  value  is  -1. 

3.10.6  The  CONTINUE  Feature 

In  transient  analysis,  it  is  frequently  necessary  to  continue  the  integration  of  the  coupled 
equations  beyond  the  last  (or  from  any  earlier  intermediate)  output  time  for  which  the  solution  was 
obtained  in  a previous  run.  The  CONTINUE  feature  (see  Section  11.4.2  of  the  Theoretical  Manual  for 

details)  makes  it  possible  to  do  this  without  re-executing  the  entire  problem. 

In  order  to  use  the  CONTINUE  feature,  the  user  should  employ  the  following  steps: 

1.  Request  a checkpoint  of  a coupled  transient  analysis  problem. 

2.  Check  to  ensure  that  the  solution  for  at  least  one  output  time  is  computed  in  this  run 
and  that  the  T0L  (list  of  output  times)  and  UDVT  (displacement  - velocity  - 
acceleration)  files  are  successfully  checkpointed. 

3.  Restart  the  problem  by  changing  any  one  or  more  of  several  cards  either  in  the  Case 

Control  Deck  (DL0AD,  N0NLINEAR,  TSTEP  cards)  and/or  in  the  Bulk  Data  Deck  (TSTEP,  DAREA, 

DL0AD,  F0RCE,  etc.)  that  define  either  the  dynamic  loading  and/or  the  time  step 
selection.  Ensure  that  the  following  conditions  are  satisfied. 

a.  The  structural  model  and  the  constraint  data  for  the  restart  must  be  the  same  as 
that  used  in  the  checkpoint  run. 

b.  The  dynamic  loading  and/or  the  time  step  selection  in  the  restart  need  not  be  the 
same  as  that  used  in  the  checkpoint  run. 

c.  If  the  user  wishes  to  continue  the  integration  from  an  intermediate  (rather  than 
from  the  last)  output  time  of  the  checkpoint  run,  a DMAP  alter  should  be  employed  in 
the  Executive  Control  Deck  to  reset  the  parameter  NC0L  to  the  appropriate  value  by 
means  of  a PARAM  statement  just  before  the  TRLG  module  in  the  DMAP  sequence.  (See 
Section  11.4.2  of  the  Theoretical  Manual  for  details). 

4.  Note  that  the  output  of  the  restart  does  not  include  the  solutions  of  the  checkpoint 
run,  but  only  those  solutions  that  are  computed  by  the  restart.  Also,  any  initial 
conditions  specified  in  the  data  for  the  restart  are  ignored  since  the  solution  is 
continued  by  using  the  displacements,  velocities  and  accelerations  corresponding  to  the 
specified  output  time  of  the  checkpoint  run  as  initial  conditions. 
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3-lc-7  Automatic  ALTERS  for  Automated  Multi-stage  Substi™*..^ 

The  following  lines  of  the  Direct  Transient  Response,  Rigid  Format  9,  are  ALTERed  in 
automated  substructue  analyses. 

Phase  1:  4,  56,  88-124,  125-151 

Phase  2:  4,  5-5,  10-20,  23-24,  43-53,  109-110,  116-116,  135-147 
Phase  3:  87,  92-136,  138,  149-151 

If  APP  DISP,  SUBS  is  used,  the  user  may  also  specify  ALTERs.  However,  these  must  not 
interfere  with  the  automatically  generated  DMAP  statement  ALTERs  listed  above.  See  Section  5.9  for 
a description  and  listing  of  the  ALTERs  which  are  automatically  generated  for  substructuring. ’ 

3‘10’8  Bigicl  Foi"mat  Error  Messages  from  Direct  Transient  Response 

The  following  fatal  errors  are  detected  by  the  DMAP  statements  in  the  Direct  Transient 
Response  rigid  format.  The  text  for  each  error  message  is  given  below  in  capital  letters  and  is 
followed  by  additional  explanatory  material,  including  suggestions  for  remedial  action. 

RESpSs™!uULNAnON50NSE  MESSAGE  ^ 1 " TRANSIENT  RESP0NSE  LIST  REQUIRED  F0R  TRANSIENT 

JScSS  iSTS' a TSTEP  “rd  in  the  Data  “«* 

DIRECT  TRANSIENT  RESPONSE  ERR0R  MESSAGE  N0.  2 - ATTEMPT  T0  EXECUTE  M0RE  THAN  100  L00PS. 

»-sr  «,  be  * 

MLCUUTw!!E"T  RESPWSE  mm  ™ 3 - mi*  SQUIRED  F0R  HEIGHT  AND  BALANCE 
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3.11  MODAL  COMPLEX  EIGENVALUE  ANALYSIS 

3.11.1  DMAP  Sequence  for  Modal  Complex  Eigenvalue  Analysis 

RIGID  FORMAT  DMAP  LISTING 
RELEASE  APR.  1904 

DISPLACEMENT  APPROACH,  RIGID  FORMAT  10 

LEVEL  2.0  NASTHAN  DMAP  COMPILER  - SOURCE  LISTING 


OPTIONS  I«  EFFECT  GO  ERR=2  LIST  NODECK  NOHEF  HOOSCAR 


1 BEGIN  DISP  10  - MODAL  COMPLEX  EIGENVALUE  ANALYSIS  - APR.  X984  9 

2 PRECHK  ALL  9 

3 FILE  G0D=SAVE/GMD=9AVE/LAMA=APPEND/FHIA=AFPEND  S 

4 PARAM  //*MFY*/CARDNO/0/O  S 

CD  GP1  CEOm.GEOIffi./GPL.EOEXIN.GPDT.CSTH.BGPDT.SIL^S.N.LUSET/  NOGPDT/ 


(jD  PLTTRAN 

<3)  cp2 

8 PARAML 

9 PURGE 

d<D conD 

Cy>  pltset 

(3)  P8-TMSG 

13  PARAM 

14  PARAM 
(Ts)  COHD 

(3)  PL0T 

'T?':  prtmsg 


BGPDT,  S IL/BDPDP , S I P/LUSET/S , N , LUSEP  9 
GE0II2 , EQEXIH/ECT  S 
PCDB//*PRES«//V/JUMPPLOT  8 
PLTSETX,  PLTPAR,  GFSETS , ELSETS/JUMPPLOT  S 
PI , JUJIPFLOT  S 


JUHPPLOt’s” ' ECT/rLTSETX’ PLTPAil'  CPSETS.  ELSETS/S,  N.  NSIL/  S,N, 

PLTSETX//  S 

//*MPY*/PLTFLG/ 1/ I S 

//*MPY*/FFILE/0/O  8 

PI , JUMPPLOT  8 


• ELSETS  ■ CASECC , BGPDT,  EQEXIN . S IL, 
NS IL/LU&ET/ J UMPPLOT/PLTFLG/S , N , PF I LE  S 

PL0TX1//  S 


ECT,  ,/PLOTXt/ 


IB  LABEL 

Cj?)  GF8 

(20)  TA1 

(21)  COHD 

22  PURGE 

23  PARAM 

24  PARAM 
(§)  EMC 


26  PURGE 
d?)  COND 
dl)  ENA 
29  LABEL 


PI  S 


CE0N3, EQEXIN, GE0M2/ , GFTT/NOGRAV  3 


ECT,  EPT,  BGPDT,  S IL,  GFTT,  CSTM/EST,  GEI  ,GPECT. . 
S.N.NGGENL/S.N.CESEL  3 

ERHORG , NOS  IMP  s 
OGPST/GENEL  S 
//*ADD*/NOKGGX/l/0  3 


/LUSET/S , N , NOS 1 HP/ 1 / 


//*ADD*/NOMGG/I/Q  S 


P. GE0M2,  /KELN. KDICT, HELM, MDICT,  , /S , N , NOKCGX/  S 

N.N0MCG////C, Y,COUPMASS/C,Y,CPBAR/C,Y,CpnOD/C,Y,CPQUADI/'C  Y ’ 

J^/C'Y,CPTRIAI'C'Y,CPTaiA2/  c . Y, CFTUBE/C . Y, CPQDPLT/C  Y 
CF  lRPLT/C , Y,  CPTRBSC  S ^u.i.Lruurn^.I, 


KGGX.GPST/NOKGGX  S 


JMPKCCX,  NOKCGX  S 

GP ECT, KDICT, KELM/KCCX, GPST  S 

JMPKGGX  S 
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(so)  COHD 
<30)  EMA 

(32)  COND 

(33)  GPWG 

(34)  OFP 
35  LABEL 

(36)  EQUIV 

(3?)  COND 
(38)  SHA3 

39  LABEL 

40  PARAM 
(5T)  GP4 

42  PARAM 

43  PURGE 

(44)  COHD 
45  PARAM 
(46)  COND 
(4?)  GPSP 
(48)  OFP 
49  LABEL 
(50)  EOUIV 
(5t)  COND 

(52)  MCEt 

(53)  MCE2 
54  LABEL 

(55)  EQUIV 

(56)  COND 
(5?)  SCE1 

58  LABEL 
(59)  EQUIV 
60  EQUIV 
(6?)  COND 
(?2)  SfIPI 
(63)  SMP2 
64  LABEL 
!^65'1  COND 


ERROR1 , NOMGG  S 

GPECT,  MD ICT,  HELH/MGG,  /-  l/C , V,  WTMASS=  1 . 0 g 
LGPWG, GRDPNT  8 

BGPDP.CSTM, EQEXIN, MCG/OGFXG/V, Y,  GRDPNT=-1/C,  Y,  VTMASS  8 
OGPHG, , , , ,//S,N,CARDNO  3 
LGPWG  S 

KGGX,  KGG/HOGENL  8 


LBLI 1 , NOGENL  S 

GE I , KGGX/KGG/LUSET/NOGEHL/NOS I HP  S 
LBLI 1 8 

//*MPY*/NSKI P/0/0  S 


■ GPDT ’ BGPDT’  GSTM,  GFST/RG,  . USET,  ASET/  LUSET/ 
® * 2 l/s>H*MpGF2/SiN,S  I NGLE/S , N,OMlT/S,N,  RE  ACTE'S , N , NSKI  P/S , 

N , REPEAT/S , N , NOSET/S , N , NQL/S , N , NOA/C , Y,  ASETOUT/  S,Y,ADTOSPC  8 


//*AND*/NOSR/REACT/S INGLE  8 


GM.CMD/MPCFI/GO 
DM, MR/REACT  ffi 


, GOD/OMIT/KFS/S INGLE/QPC/NOSR/KLR,  KRR,  MLR,  MRR, 


LBL4 , GENEL  S 

//*EQ#/GPSPFLG/AUT0SPC/O  8 
LBL4 , GPSPFLG  8 

GPL , GFST,  USET,  S I L/OGPST/S , N , NOGPST  8 

OGPST //S , N , CARDNO  8 

/ 

LBL4  S 


KGG.KNN/MPCFI/KGG.MNH/MPCF1  8 
LBL2.MPCF1  8 
USET,  RG/GM  3 

USET.GM.XGG.MGG,  ,/KNN.MNN,,  S 
LBL2  S 

KNN , KFF/S INGLE/MRN, MFF/S INGLE  8 
LBL3, SINGLE  S 


USET., KNN,  MNN.  ,/KFF,  KrS,  ,MFF,  , 8 
LBL3  3 

KFF.KAA/OMIT  S 
MFF , MAA/OMIT  3 
LBL5.0MIT  3 

USET, KFF , , ,/GO, KAA, KOO, LOO, , , , , 8 
USET , GO , MFF/MAA  3 
LBL5  8 
LBL6, REACT  $ 
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<66)  RBMG! 
<6?)  RBKG2 
(|6S)  RBMG3 
C 69)  RBHG4 


USET,KAA,MAA/KLL,KLR.KRR,HLL,MLR,MRR  ffi 
KLL/LLL  ffi 
LLL,  KLR,  KRR/DM  8 
DH.MLL.MLR.MRR/m  0 


70  LABEL  LBL6  S 


(2D  DPD  DYNAMIC 

LUSET/S 
IiOEED// 

(72)  COND  EHRQR2,; 

(?3)  EQUIV  GO,  GOD/1 

74  PARAM  //*MPY*, 

Cz?)  read  kaa.maa 

NEIGV  ffi 

Ct6>  OFP  OEIGS, , , 

(7?)  COND  ERRQR4.I 

(78)  OFP  LAMA,,,, 

79  PARAM  //=*ADD*/ 

80  PARAM  //*HPY*/ 

Cai)  LABEL  LBL13  ffi 

02  PURGE  PHIH.CLA 

H2PP.B2F 

(§3)  CASE  CASECC,/ 

(84)  KTHXIN  CASEXX,  N 

N0K2FP/S 

85  PURGE  K2DD/N0K 

(fifi)  EQUIV  M2PP.M2D 

(87)  GKAD  USETD.GH 

CMPLEV*/ 
MFCFI/Si 

(5b)  gkam  USETD.PH 

HOUE/C , Y 
H0K2PP/S 

<|5)  CEAD  KHH.BHH,: 

<21)  OFP  OCEIGS,, 

(2D  COND  LBL17.EII 

(92)  OFP  CLAMA, 

(93)  VDR ■ CASEXX, E< 

H0S0RT2/S 

(94)  COND  LBL16 . NOI 


?£2^£SiG?£’SIL>  OSET/GPLD , S ILD , USETD,  TFPOOL EED.  EQDYH/ 

Nolla//sfN!'Ho™8H01T^NODLT/,NOFSI)1VIfOF!lLy,KOI,LFT'/HOTnL/8  • ^ 

EHR0R2.N0EED  S 

CO, GOD/NOUE/GM,  GKD/NOUE  S 

//*MFY*/NEtGV/l/-l  ffi 

NEIGV^B ' 11111 DM’ EED ' USET’  OASECC/LAMA.PHIA,  MI , OEIGS/*KODES*/S , H, 

OEIGS //S.N.CARDNO  8 

ERR0R4.NEIGV  ffi 

LAMA, ,,,, //S.N.CARDNO  ffi 

//=*ADD*/NEVER/l/0  $ 

//*MP  Y*/ UEPE ATE/ 1 /- 1 s s— 


Top  of  Direct  Input  Matrix  Loop 


1 0CPHIP*0ESCI  - OEFCl.  K2PP. 
CASECC , /CASEXX/*CEIGN*/S , N , REPEATE/S , K , KOLOOF  ffi 

K3DD/N0K2PF/M2DD/N0H2PF/B2DD/N0B2PP  ffi 

M2FP . M2DD/N0SET/B2PP , B2DD/N0SET/K2PP , E2DD/H0SET  * 

• ’ K2FP , H2PP , B2FP/ , , , GMD , GOD , K2DD,  M2BD , B2DD/* 
iNGLl/Om?/N^S/-  ,/° -^^^H^P^KO^PP/NOflUPP/ 

USETD. PHIA, MI, LAMA,DIT,H2DD,B2DD,K2DD.C4SEXX/MHH  Bjth  nm  Bimra, 

KHH, BHH, HHH, EED , CASEXX/PII I H, CLAMA, OCEIGS, /S , I? , E IGVS  3 

OCEIGS, ,,, .//S.N.CARDNO  ffi 

LBL17, EIGVS  ffi 

CLAMA, , . , .//S.N.CARDNO  3 

CASEXX,  EQDYN , USETD , PHIH,  CLAMA, , /OPHIH,/*CEIGEN*/*MQDAL*/ 
H0S0RT2/S,N,N0H/S,N,N0P/FK0DE  S 

LBL16 , NOH  ffi 


(95)  OFP  OPHIH,,,,, //S.N.CARDNO  ffi 


96  LABEL  LBL16  S 


( 97 ) COND 
r9d)  DDR1 


LBLI7.H0P  8 
PHIH.PHIDH/CPHID  S 
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RIGID  FORMAT  DHAP  LISTING 
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,f-  DISPLACEMENT  APPROACH.  RIGID  FORMAT  10 

■t, 

l LEVEL  2.0  HASTRAN  DMAP  COMPILER  - SOURCE  LISTING 


f 

<99>  EOUIV 

CPHID.CPHIP-'NOA  9 

t; 

(jog)  COND 

LBLNOA.NOA  (8 

r 

(JD1)  SDR1 

WSETD, iCFHID, , .GOD.GMD, , KFS, ,/CPHIP,  .QFC/l/SDYNAMICS*  8 

102 

<“>2> 

(log) 

10S 

(Jog) 

LABEL 

SDR2 

OFF 

LABEL 

COND 

REFT 

LBLNOA  S 

CASEXX,  CSTH, MPT,  DIT,  EQDYH.BILD, . , .CLAM&.OPC.CPHIP.EST.  ,✓  , 

OQPC 1 , OCPQIP , OESC 1 , OEFC 1 , /*CEIGEN*  * 

OCPHIP , OQFC 1 . OEFC 1 . OESC 1 , , -VS , N, CARDNO  8 

LBL17  8 

FINIS, REPEATE  S 

LBLI3, 100  S / TT!  I ~ ' 

(Tog) 

PRTPARH 

i bOLuoiii  ot  uirGCt  input  Matrix  Loop 
/V-S/SHDLCEAB*  C V ..  - . 

@> 

JUMP 

FINIS  8 

no 

LABEL 

ERR0R2  0 

C© 

PRTPARH 

V-2/*HDLCEAD*  8 

112 

LABEL 

ERROR  1 S 

(Tig) 

PRTPARH 

//—  1-'*MDLCEAD*  8 

114 

LABEL 

ERR0R4  S 

(jig) 

PRTPARH 

/-'-4/*MDLCEAD*  S 

116 

LABEL 

ERRORS  0 

PRTPARH 

-V-5/'*HDLCEAD*  8 

118 

LABEL 

FINIS  8 

119 

PURGE 

DUIRnVMINUSl  8 

120 

END 

8 
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3.11.2 

5. 


6. 

7. 

10. 

11. 

12. 

15. 

16. 
17. 

19. 

20. 
21. 
25. 


Description  of  DMAP  Operations  for  Modal  Complex  Eigenvalue  Analysis 

coordinate  system  transformation  matrices,  tables  of  grid  point  locations  and 
tables  relating  the  internal  and  external  grid  point  numbers.  P °nS’  and 

PLTTRAN  modifies  special  scalar  grid  points  in  the  BGPDT  and  SIL  tables. 

GP2  generates  Element  Connection  Table  with  internal  indices. 

Go  to  DMAP  No.  18  if  there  are  no  structure  plot  requests. 

PLTSET  transforms  user  input  into  a form  used  to  drive  the  structure  plotter. 

PRTMSG  prints  error  messages  associated  with  the  structure  plotter. 

Go  to  DMAP  No.  18  if  no  undeformed  structure  plots  are  requested. 

PL0T  generates  all  requested  undeformed  structure  plots. 

PRTMSG  prints  plotter  data  and  engineering  data  for  each  undeformed  plot  generated. 

GP3  generates  Grid  Point  Temperature  Table. 

TA1  generates  element  tables  for  use  in  matrix  assembly  and  stress  recovery. 

Go  to  DMAP  No.  116  and  print  Error  Message  No.  5 if  there  are  no  structural  elements. 

“ 2be"r^ytStS^!e"ent  Stiffn'SS  an,f  “triX  **b'«  “d  ‘"“'“’“rtes  for  later 


27.  Go  to  DMAP  No.  29  if  no  stiffness  matrix  is  to  be  assembled. 


28. 


30. 

31. 


32. 


33. 

34. 


36. 


37. 


38. 


41. 


44. 

46. 

47. 

48. 


EMA  assembles  stiffness  matrix  [K*g]  and  Grid  Point  Singularity  Table. 

Go  to  DMAP  No.  112  and  print  Error  Message  No.  1 if  no  mass  matrix  is  to  be  assembled. 

EMA  assembles  mass  matrix  [M  ]. 

99 

Go  to  DMAP  No.  35  if  no  weight  and  balance  information  is  requested. 

GPWG  generates  weight  and  balance  information. 

Splt'flfl  for  prin9ting.nd  ^ information  spared  by  GPWG  and  places  it  on  the  system 

Equivalence  [Kgg]  to  [Kgg]  if  no  general  elements  exist. 

Go  to  DMAP  No.  39  if  no  general  elements  exist. 


SMA3  adds  general  elements  to  [FC*  ] to  obtain  stiffness  matrix  [K  ]. 

yy  *■  ggJ 

,T°US  (“SET)  and  forms 

Go  to  DMAP  No.  49  if  general  elements  are  present. 


Go  to  DMAP  No.  49  if  no  potential  grid  point  singularities  exist. 

GPSP  generates  a table  of  potential  grid  point  singularities. 

n^P+homatf  the  *alle  °f  P°tential  9rid  point  singularities  prepared  by  GPSP 
on  the  system  output  file  for  printing.  J 


and  places  it 
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50.  Equivalence  [Kgg]  to  [KJ  and  LMgg]  to  [MJ  if  no  multipoint 

51.  Go  to  OMAP  No.  54  if  no  multipoint  constraints  exist. 

52.  MCE!  partitions  multipoint  constraint  equations  [r  ] = [R  R • 
multipoint  constraint  transformation  matrix  [G  ] =l[R  j' 

53.  MCE2  partitions  stiffness  and  mass  matrices 


= 


and 


CMgJ  =i 


1 M. 

mn  mm 


[y  ■** 

and  performs  matrix  reductions 

tKn"]  ■ K™]  * [S«J['V1  ♦ tiro,]  ♦ teJjcnjts 

[MnnJ  ' [",J  + + tM^JLG.]  * [$[(1^ 

“•  Eq,n'Va’e"“  *°  »ffJ  and  W„„:  to  [Mff]  ,f  no  sing, e-pot, 

56.  Go  to  DHAP  No.  58  If  no  single-point  constraints  exist. 

57.  SCE1  partitions  out  single-point  constraints 


- hf±Kh\ 
Sf  1 Kssj 


and 


»n„J 


- 

[Hsf  1 "ss 


59.  Equivalence  [Kff]  to  LKaaJ  if  no  omitted  coordinates  exist. 

60.  Equivalence  [HffJ  to  t«la]  if  no  omitted  coordinates  exist. 

61.  Go  to  OMAP  No.  64  if  no  omitted  coordinates  exist. 

6E.  SMP1  partitions  constrained  stiffness  matrix 


[KffJ  - 


ie^eo 

Koa  1 Koo 


solves  for  transformation  matrix  [G  ] = -J"K  r1rK  1 

oJ  L ooJ  LP>oaJ 

and  performs  matrix  reduction  [K.J  = [i^]  + CKja3EG03  . 
63.  SMP2  partitions  constrained  mass  matrix 


CMff J - 


Haa'Mao 

n,Th“ 

oa  oo 
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and  solves  for 


and 


constraints  exist. 


t* 
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and  performs  matrix  reduction 


■ t«aa]  + + Kj]Woa]  + Bj][M003KJ  . 


aaJ  *-"aaJ  ‘-•,oaJL“oJ  ' ,-v'o-“-”ca- 

65.  Go  to  DMAP  No.  70  if  there  are  no  free-body  supports, 

66.  RBMG1  partitions  out  free-body  supports 

r.. 


^ - 


Kr*  1 Krr 


and 


Mr*  1 Mrr 


67.  RBMG2  decomposes  constrained  stiffness  matrix  [K  ] = |L  ITU  1 

UJ  L wJL  uJ 

68.  RBMG3  forms  rigid  body  transformation  matrix 

»]  ■ -tvXJ- 


calculates  rigid  body  check  matrix 

[X]  = [I 

and  calculates  rigid  body  error  ratio 


CX]  = [Krr]  + [KTj[D] 


71. 


72. 


:a 


69.  RBMG4  forms  rigid  body  mass  matrix 


rr 


[ny]  - [Mrr]  + CMjr]ro]  + CDT]tM£r]  + [DT][MW][D]. 

9.^  flags  defining  members  of  various  displacement  sets  used  in  dynamic  analysis 

lUSETD),  tables  relating  the  internal  and  external  grid  point  numbers  (GPLD),  including 

f^DnniP\lntSw1c^r0duc1ed  fr?r  d^nami‘c  analysis  (SILD),  and  prepares  Transfer  Function  Pool 
(TFP00L),  and  Eigenvalue  Extraction  Data  (EED) . 

Go  to  DMAP  No.  110  and  print  Error  Message  No.  2 if  there  is  no  Eigenvalue  Extraction  Data. 


73"  grlenCe  and  t0  ^Gm^  ^ there  are  n°  extra  P01"nts  introduced 

dynamic  analysis. 

75.  READ  extracts  real  eigenvalues  and  eigenvectors  from  the  equation 

tK.a- W = 0 • 

calculates  rigid  body  modes  by  finding  a square  matrix  [<j>rQ]  such  that 


Dn0]  - ifobrXL*^ 


- [ *T 
LVrc 

is  diagonal  and  normalized,  computes  rigid  body  eigenvectors 

ft  4. 


j>  ] = 

LVaoJ 


rro 

Vo 


3.11-7  (09/30/83) 

qni 


RIGID  FORMATS  ORIGINAL  PAGE  19 

OF  POOR  QUALlfV 

calculates  modal  mass  matrix 

Cm]  = C+I]CMaa3C*a] 

and  normalizes  eigenvectors  according  to  one  of  the  following  user  requests: 

1)  Unit  value  of  a selected  component 

2)  Unit  value  of  the  largest  component 

3)  Unit  value  of  the  generalized  mass. 

76.  0FP  formats  the  summary  of  eigenvalue  extraction  information  (0EIGS)  prepared  by  READ  and 
places  it  on  the  system  output  file  for  printing. 

77.  Go  to  OMAP  No.  114  and  print  Error  Message  No.  4 if  no  eigenvalues  were  found. 

78.  0FP  formats  the  eigenvalues  (LAMA)  prepared  by  READ  and  places  them  on  the  system  output 
file  for  printing. 

81.  Beginning  of  loop  for  additional  sets  of  direct  input  matrices. 

83.  CASE  extracts  the  appropriate  record  from  CASECC  corresponding  to  the  current  loop  and 
copies  it  into  CASEXX. 

84.  MTRXIN  selects  the  direct  input  matrices  for  the  current  loop*  [K2  ],  [M2  ] and 

q PP  PP 

CBppL 

86.  Equivalence  [M2p]  to  [M2^],  [B2p]  to  [B^]  and  [K2p]  to  [K^]  if  no  constraints 
are  applied. 

87.  GKAD  applies  constraints  to  direct  input  matrices  [K2p],  [Mpp]  and  [B2p],  forming 
[4,],  D&]  and  [!&]. 

88.  GKAM  assembles  stiffness,  mass  and  damping  matrices  in  modal  coordinates  for  use  in  Complex 
Eigenvalue  Analysis: 

tv  ■ M * uJnJIKddKV  . 

EMhh]  = Em]  ♦ E*;h][^d][*dh] 

and  [Bhh]  - [b]  a E^HB^H,^]  , 

where  m^  = modal  masses  , 

b.  = mi  2tt  f.j  g(f • ) 

and  k.  = m.  4tt2  f2  . 

Direct  input  matrices  may  be  complex. 

89.  CEAD  extracts  complex  eigenvalues  and  eigenvectors  from  the  equation 

[%P2  * B„bP  ♦ V (U„J  ■ 0 

and  normalizes  eigenvectors  according  to  one  of  the  following  user  requests: 


95. 


97. 


100 
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1)  Unit  magnitude  of  a selected  component 

2)  Unit  magnitude  of  the  largest  component. 
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90.  0FP  formats  the  summary  of  eigenvalue  extraction  information  (0CEIGS)  prepared  by  CEAD  and 
places  it  on  the  system  output  file  for  printing. 

91.  Go  to  DMAP  No.  105  if  no  complex  eigenvalues  were  found. 

92.  0FP  formats  the  complex  eigenvalues  (CLAMA)  prepared  by  CEAD  and  places  them  on  the  system 
output  file  for  printing. 

93.  VDR  prepares  eigenvectors  (0PHIH)  for  output,  using  only  the  extra  points  introduced  for 
dynamic  analysis  and  modal  coordinates. 

94.  Go  to  DMAP  No.  96  if  there  is  no  output  request  for  the  extra  points  introduced  for  dynamic 
analysis  or  modal  coordinates. 


0FP  formats  the  table  of  eigenvectors  for  extra  points  introduced  for  dynamic  analysis  and 
modal  coordinates  prepared  by  VDR  and  places  it  on  the  system  output  file  for  printing. 

Go  to  DMAP  No.  105  if  there  is  no  output  request  involving  dependent  degrees  of  freedom  or 
forces  and  stresses. 


98.  DDR1  transforms  the  complex  eigenvectors  from  modal  to  physical  coordinates 

tyjJ  = tyihH+hJ  ' 

99.  Equivalence  [cj>.]  to  [$  ] if  no  constraints  are  applied. 

r 

Go  to  DMAP  No.  102  if  no  constraints  are  applied. 

101.  SDR1  recovers  dependent  components  of  eigenvectors 


{<f>f  + <J>e) 


U-f  + $ 


•— [ = 4n  + *e> 


{ 6 } = fG  1 {A  4*  } 

vnr  L mJ  l?n  ve' 


103. 

104. 
106. 

107. 

108. 


and  recovers  single-point  forces  of  constraint  {qs>  = [K*  ] {$f}. 

SDR2  calculates  element  forces  (0EFC1)  and  stresses  (0ESC1)  and  prepares  eigenvectors 
(0CPHIP)  and  single-point  forces  of  constraint  (0QPC1)  for  output. 

0FP  formats  the  tables  prepared  by  SDR2  and  places  them  on  the  system  output  file  for 
printing. 

Go  to  DMAP  No.  118  and  make  normal  exit  if  no  additional  sets  of  direct  input  matrices  need 
to  be  processed. 

Go  to  DMAP  No.  81  if  additional  sets  of  direct  input  matrices  need  to  be  processed. 

Print  Error  Message  No.  3 and  terminate  execution. 
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109.  Got  to  DMAP  No.  118  and  make  normal  exit. 

111.  Print  Error  Message  No.  2 and  terminate  execution. 
113.  Print  Error  Message  No.  1 and  terminate  execution. 
115.  Print  Error  Message  No.  4 and  terminate  execution, 
117.  Print  Error  Message  No.  5 and  terminate  execution. 
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3.11.3  Output  for  Modal  Complex  Eigenvalue  Analysis 

The  real  Eigenvalue  Summary  Table  and  the  real  Eigenvalue  Analysis  Summary,  as  described 
under  Normal  Mode  Analysis  (see  Section  3.4.3),  are  automatically  printed.  All  real  eigenvalues 
extracted  are  included  even  though  not  all  are  used  in  the  modal  formulation. 

The  complex  Eigenvalue  Summary  Table  and  the  complex  Eigenvalue  Analysis  Summary,  as 
described  under  Direct  Complex  Eigenvalue  Analysis  (see  Section  3.8.3),  are  automatically  printed 
for  each  set  of  direct  input  matrices. 

Output  that  may  be  requested  is  the  same  as  that  described  under  Direct  Complex  Eigenvalue 
Analysis.  Output  for  S0LUTI0N  points  will  have  the  modal  coordinates  identified  by  the  mode  number 
determined  in  real  eigenvalue  analysis. 

The  eigenvectors  used  in  the  modal  formulation  may  be  obtained  for  the  S0LUTI0N  points  by 
using  the  ALTER  feature  to  print  the  matrix  of  eigenvectors  following  the  execution  of  READ.  The 
eigenvectors  for  all  points  in  the  model  may  be  obtained  by  running  the  problem  initially  on  the 
Normal  Mode  Analysis  Rigid  Format  or  by  making  a modified  restart  using  the  Normal  Mode  Analysis 
rigid  format. 

3.11.4  Case  Control  Deck  for  Modal  Complex  Eigenvalue  Analysis 

The  following  items  related  to  subcase  definition  and  data  selection  must  be  considered  in 
addition  to  the  list  presented  with  Direct  Complex  Eigenvalue  Analysis: 

1.  METH0D  must  appear  above  the  subcase  level  to  select  an  EIGR  card  that  exists  in  the 
Bulk  Data  Deck. 

2.  All  of  the  eigenvectors  used  in  the  modal  formulation  must  be  determined  in  a single 
execution. 

3.  An  SPC  set  must  be  selected  above  the  subcase  level  unless  the  model  is  a free  body  or 
all  constraints  are  specified  on  GRID  cards.  Scalar  Connection  cards  or  with  General 
Elements. 

4.  SDAMPING  must  be  used  to  select  a TABDMP1  table  if  structural  damping  is  desired. 

3.11.5  Parameters  for  Modal  Complex  Eigenvalue  Analysis 

The  following  parameters  are  used  in  Modal  Complex  Eigenvalue  Analysis: 
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1.  SSE5I  - optional.  A positive  integer  value  of  this  parameter  will  cause  th.  Grid  Point 

eight  Generator  to  be  executed  and  the  resulting  weight  and  balance  information  to  be 
printed.  All  fluid  related  masses  are  ignored. 

2.  MASS  - optional.  The  terns  of  the  structural  .ass  „atrix  are  multiplied  by  the  real 

value  of  this  paraueter  when  the,  are  generated  in  EMA.  Not  recoxended  for  use  in 
hydroelastic  problems. 

3'  ~ n,T„r  rnnnm  . ^ 

2SBSC  - optional.  These  parameters  will  cause  the  generation  of  coupled  .ass  .atrices 

rather  than  lumped  mass  matrices  for  all  bar  elements,  rod  elements,  and  plate  elements 
that  include  bending  stiffness. 

4.  M and  HFREQ  - repaired  unless  LM«S  is  used.  The  real  values  of  these  parameters 
give  the  frequency  range  (LFREQ  is  the  lower  li.it  and  HFREQ  is  the  upper  limit)  of  the 
modes  to  be  used  in  the  modal  formulation. 

5.  MBS  - required  unless  LFREQ  and  HFREQ  are  used.  The  integer  value  of  this  parameter 
IS  the  number  of  lowest  modes  to  be  used  in  the  modal  formulation. 

6.  ASEffil  - „pt,ona,.  , positive  ,„teger  M)ua  of  t„)s  parMster  Muses  tte  jset  ^ 

data  block  to  be  generated  by  the  GP4  module.  A negative  integer  value  or  0 suppresses 
the  generation  of  this  output  data  block.  The  default  value  is  0. 

7.  UK  - reserved  for  future  optional  use.  The  default  value  is -1. 

3,li*6  Optional  Diagnostic  Output  for  FFFR 

Special  detailed  information  obtained  by  requesting  DIAG  16  the  Executive  Control  Deck  is 
the  same  as  that  described  under  Normal  Mode  Analysis  (see  Section  3.4.6). 


3.11.7  The  APPEND  Feature 


The  APPEND  feature  can  be  used  for  real  eigenvalue  extraction  in  Hodai  Comp, ex  Eigenva, 
Analysis.  See  Section  3.4.7  for  details. 


ue 


3'"'S  Sl3-ld  F°~»t  Error  Messages  fro.  Modal  Complex  Einenu-l,,.  ■ 

The  following  fata,  errors  are  detected  by  the  DHAP  statements  in  the  Nodal  Co,plex 
Eigenvalue  Analysis  rigid  format.  The  text  for  each  error  message  is  given  below  ,n  capita, 
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letters  and  Is  followed  by  additional  explanatory  material,  Including  suggestions  for  remedial 
action. 


M0DAL  C0HPLEX  EIGENVALUE  ANALYSIS  ERROR  MESSAGE  N0.  1 - MASS  MATRIX  REQUIRED  FOR  MODAL  FORMULATION 

sa., 


R?rEStSfuFA6NALYs;sE.“#LVSIS  HE5SflSE 


2 - EIGENVALUE  EXTRACTI0N  DATA  REQUIRED  F0R 


Eigenvalue  extraction  data  must  be  supplied 
Case  Control  Deck  must  select  an  EIGR  set. 


on  an  EIGR  card  in  the  Bulk  Data  Deck  and  METH0D  in  the 


M0DAL  C0MPLEX  EIGENVALUE  ANALYSIS  ERR0R  MESSAGE  N0.  3 - ATTEMPT  T0  EXECUTE  M0RE  THAN  100  L00PS. 


ffirw-stsssr- 


This  number 


F0RMULATI0n!A  EIGENVALUE  analysis  ERR0R  MESSAGE  N0.  4 - REAL  EIGENVALUES  REQUIRED  F0R  M0DAL 
No  real  eigenvalues  were  found  in  the  frequency  range  specified  by  the  user. 


M0DAL  C0MPLEX  EIGENVALUE  ANALYSIS  ERR0R  MESSAGE  N0.  5 - N0  STRUCTURAL  ELEMENTS  HAVE  BEEN  DEFINED 
No  structural  elements  have  been  defined  with  Connection  cards. 
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MODAL  FREQUENCY  AND  RANDOM  RESPONSE 
MODAL  FREQUENCY  AND  RANDOM  RESPONSE 
DMAP  Sequence  for  Modal  Frequency  and  Random  Response 


®riginal 
0f  Poo/? 


RIGID  FORMAT  DMAP  LISTING 
RELEASE  APR.  1984 

DISPLACEMENT  APPROACH,  RIGID  FORMAT 


II 


LEVEL  2.0  NASTRAN  DMAP  COMPILER  - SOURCE  LISTING 


OPTIONS  IN  EFFECT  CO  ERR=2  LIST  NODECK  NOREF  NOOSCAR 


(r 


1 BEGIN 

2 PRECHK 

3 FILE 

4 PARAM 

CjD  GP1 

GD  plttran 

<3>  GP2 

8 PAHAML 

9 PURGE 
(To)  COND 
Cjj)  PLTSET 

(T3)  PRTMSG 

13  PARAM 

14  PARAM 
(JS)  COND 
(To)  PLOT 


(T?)  PRTMSG  PL0TX1/V  s 


DISP  II  - MODAL  FREGUENCY/'RANDOM  RESPONSE  ANALYSIS-APR.  1984  s 
ALL  8 

GOD= S AVE/GMD=  SAVE/L AMA=  APPEND/PH I A" APPEND  S 
/V*MPY*/'CARDN0/'0/-0  S 

gSgi.™ ’ 'GFL' EQEXIH- GPDT.  CSTM,  BGPDT,  S IL/S, N,  LUSET/  NOGPDT/ 

BGPDT,  S I L/BGPDP , S IP/LUSET/S , N , LUSEP  8 
GE0H2,EQEXIN/'ECT  S 
PCDB/'/*FRES*/V/VJUMPFLOT  8 
PLTSETX,  FLTPAR,  GFSETS , ELSE’IS/'JUMPPLOT  8 

pi  , jukpplot  s 

PL0T8W  ‘ SCT'PLTSETO-  PLTPAR,  CPSETS , ELSETS/S , N . NS  I Is  S , N , 

PLTSETX//  S 
//*MPY*/FLTFLG/  1/ 1 S 
//*MPY*/PFILSyO/G  8 
PI, JOMPPLOT  S 

A?.,GPSE’PS * "•TS  ■ CASECC , BGPDT,  EQEXIH,  S I L,  ECT  /PLOTIft  ✓ 
NSIL/LUSET/S.N,  JUUPPLOT/S, N,PLTFLG/S, N, FFILE  S 


18  LABEL  PI  S 

vJ9)  GP3  GE0M3 , EQEXIN , GE0M2/ , GPTT/NOGRAV  $ 

G)  co™  ERR0F7 , NOS  I MP  8 

22  PURGE  OGPST/GF.NEL  S 

23  PARAM  //*ADD*/NOKGGX/ 1/0  S 

24  PARAM  //*ADD*/NOMGG/1/0  S 

SS?S:?:S5srs-y-cp™^  "WSH^TySSS^T*. 

26  PURGE  KGGX,  GPST/HQKGGX  8 

dB)  C0ND  JMPKGGX,  NOKGGX  8 

EMA  GPECT,  EDICT,  KELM/KGGX,  GFST  3 

29  LABEL  JMPKGGX  8 
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ds> 

COND 

ERROR1 , NOMGC  8 

dD 

EMA 

GPECT,  HD ICT,  MELM/MGG,/-  1/C,  Y,  UTKASS=  1 . 0 8 

(32) 

COND 

LGPVG, GRDFNT  8 

(33) 

GPKG 

BGPDP, CSTM, EQEXIN, MGG/OGPNG/V, Y,GRDPNT=-1/C, Y, ETMASS  8 

<&) 

OFP 

OGPWG, , , , ,//S,N,CARDNO  8 

35 

LABEL 

LGPWG  8 

ds) 

EQUIV 

KGGX,  KGG/NOGENL  8 

(37s 

COND 

LBL11.N0GENL  * 

/'38'> 

SMA3 

GEI . KGGX/KCG/LUSET/HOCENL/NOS IMP  8 

39 

LABEL 

LBL1 1 S 

40 

PARAM 

//*MPY*/NSKIP/0/O  S 

dD 

GP4 

CASECC.GE0M4, EQEXIN, CPDT.BGPDT, CSTM, GPST/RG, , USET.ASET/  LUSET/ 
S , N , MPCF 1/S , N , MPCF2/S , N , S INGLE/S , N , OMIT/S , N , REACT/S , N , NSKIP/S , 
N , REPEAT/S , N , NOSET/S , N , NOL/S , N , NOA/C , Y , ASETOUT/  S.Y.AUTOSPC  8 

42 

PARAM 

//*AND*/NOSR/REACT/S  INGLE  8 

43 

PURGE 

GM,  GMD/MFCF1/GO,  GOD/OMIT/KFS,  PSF/SINGLE/QPC/NOSR/KLR,  KRR,  MLR, 
MRR,  DM, MR/REACT/MDD/MODACC  S 

(44) 

COND 

LBL4 , GENEL  8 

45 

PARAM 

//*EQ*/GPSPFLG/AUT0SPC/0  8 

(46) 

COND 

LBL4 , GPSPFLG  8 

Cg) 

GPSP 

GPL , GPST,  USET,  S IL/OGPST/S , N , NOGPST  8 

da) 

OFP 

OGFST,  ,,,,//S,N,CARDNO  8 

49 

LABEL 

LBL4  S 

(50) 

EQUIV 

KGG,  KNN/MPCF I/MCG,  MNN/fIPCF  1 S 

dD 

COND 

LBL2.MPCF1  $ 

(52) 

MCE  I 

CSET.RG/GM  S 

d§) 

MCE2 

USET , GM,  EGG , IIGG , , /KNN , MNN , , S 

54 

LABEL 

LBL2  8 

^55) 

EQUIV 

KNN, KFF/SINGLE/MNN, MFF/S INGLE  8 

56"' 

COND 

LBL3, SINGLE  S 

57 

SCE1 

USET, KNN, MNN , ,/KFF.KFS,  ,MFF,  . 8 

58 

LABEL 

LBL3  8 

(59) 

EQUIV 

KFF , KAA/OMIT  3 

(00) 

EQUIV 

MFF.MA A/OMIT  S 

d T) 

COND 

LBL5 , OMIT  S 

(g) 

SfIPl 

USET, KFF, , ,/GO,KAA,KOO,LOO, , . , , 3 

dD 

SMP2 

USET,  GO , HFF/MAA  8 

64 

LABEL 

LBL5  8 

65 

EQUIV 

KAA,  KLL/ REACT  8 
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LEVEL 

COND 

RBMG1 

(68) 

JUMP 

69 

LABEL 

(70) 

COND 

71 

LABEL 

CzD 

R3MG2 

(73) 

COND 

<3i> 

R3MG3 

(is) 

RBMG4 

76 

LABEL 

vZ7 

DPD 

(7§) 

COND 

79 

FURCE 

(00) 

EClUIV 

81 

PARAM 

(§) 

HEAD 

OFP 

(84) 

COND 

(as) 

OFP 

36 

PARAM 

87 

FAIIAM 

(08) 

LABEL 

89 

PURGE 

(90) 

CASE 

CD) 

MTRXIN 

92 

PURGE 

93 

PARAM 

(94) 

ESUIV 

(95) 

GSAD 

(S) 

GXAM 

t(92) 

COND 

(98) 

COND 

LBL6,  REACT  8 

USET , KAA , MAA/KLL , KLR,  KRR,  HLL , MLR,  MRR  S 
LBLB  3 
LBL6  £ 

LHL7.M0DACC  £ 

LBLB  8 
KLL/LLL  8 
LBL7, REACT  £ 

LLL , KLR, KRR/DM  S 
DM,MLL,MLR,MRR/MR  S 
LBL7  £ 

DYNAMICS, GPL, SIL,  USET/GFLD,S  ILD,  USETDtTFFOOL,DLT,FSDL,FRL,  , , 
EED , EQD  YN/LUSET/S , If , LUSETD/NOTFL/S , H , NODLT/S , H , NOFSDL/  S , If , 

N OFRL/NONLFT/NOTRL/S , If , NOEED//S , N , NOUS  * 

ERROR2 , NOEED  8 

UEVF/NOUE  8 

GO,  COD/NOUE/GIl,  GMD/NOUE  £ 

//:BMPY*/NEIGV/I/-I  S 

KAA.MAA,  MR,  DII,  EED,  USET,  CASECC/LAHA,  PHI  A,  MI , OEIGS/*MODES:C/S  ,N, 
NEIGV  8 

OEIGS, , , , ,//S,N,CARDNO  3 
ERR0R4, NEIGV  S 
LAMA, , , , , //S , N , CARDNO  8 
//tfADD*/NEVER/l/0  S 
//*MPY*/REPEATF/  l/- 1 8 


LBL1S  8 


-C  Top  " Pi 


Direct  Input  Matrix  Loop 


3 


OUHVC I , OUHVC2 , XYPLTFA,  OPPC 1 , OQPC 1 . OUPVC1 , CISC 1 , OEFC1 . 0PPC2, 
0QPC2 , 0UPVC2 , 0ESC2 , 0EFC2 , XYPLTF , PSDF,  AUTO , XYPLTR,  K2PP , M2PP , 

B2PP , K2DD, M2DD.B2DD, OPPCA, IQP1, IPHIPI, IES1,  IEFI.OPPC3, IQP2, 
IFHIP2,  IES2,  I EF2 , ZQFC2 , ZUP VC2 , ZESC2 , ZEFC2 , Z(1FC I , ZUP VC  1 , ZESC I , 
ZEFC I/NEVER  S 

CASECC,  FSDL/CASEXX/*FREQ.*/S . N , REI’EATF/S , If,  NOLOOP  8 

CASEXX.  MATPOOL , ECU) YU , , TFPOOL/K2PP , K2PP , B2PP/LUSETD/S . If, 
N0K2PP/S.N, N0M3FP/S,  If,  N0B2PP  S 

K2DD/NOK2FP/M2DD/NOM2PP/B2DB/NOB2PP  8 

//«AHD*/HDEMA/NOUE/NOM2PP  8 

M2PP , M2DD/N0 A/B2PP , B2DD/N0A/K2FP , K2D1VN0A/MAA,  HDD/MDEMA  8 

USETD,  GH,  GO,  , , MAA,  , K2FF, M2PP, B2PP/,  ,MDD,GMI),  GOD , K2 DD , M2DD , 

B2DD/*FREQRESF*/*D  ISF*/*M0DAL*/O .0/  0 . 0/0 . 0/N0K2PF/HOH2PP/ 
N0B2FP/  MPCFI/SIHCLE/0MIT/N0UE/-1/-1/  1/V,Y,KDDACC  = -I  * 

USETD . PHI  A.  Ml , LAMA,  D IT,  M2DD , B2DD , K2DD,  CASEXX/MHH,  BHH,  KHH,  PHIDH/ 
HOVE/C, Y, LMODES=0/C, Y,LFHE&=O.G/C.Y,HFREO=-1 .0/  N0M2PP/N0B2PP/ 
N0.<2PP/S,N, NONCUP/S,  K.FMODE  3 

ERRORS, NOFRL  8 

ERR0R6 , NODLT  S 
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E^EiRk,USETD,DIjT'FRL,GHD,G0D'KHH'BHH'fnlH*pHI0H,DIT/UHVF,FSF. 
££»iESF«*I)ISP*/*H0Pi^XLUSEm'MPCFt''SIHGLE'''  OMIT/'NONCinVS.N, 

r iuzyjh/i  S5 

PPF.PDFXNQSET  8 

CASEXX,  EQDYN , USETD , UHVF , PPF , XYCDB,  /'OUHVC 1 , /*FR£QHESP*/  *M0DAL* 
✓S , N , N0S0RT2/S , IT , NO^S , H , NOPXFMODE  8 ^ 


(102)  COND  LBLI6.N0H  8 

(0)  COND  LBL16A,  N0S0RT2  St 

SDR3  OUHVC  I /OUHVC2, . , , , 8 

(105)  OFP  0UHVC2, , , , ./VS.N.CARDNO  8 

^06)  XYTHAH  XVCDB.0UHVC2, , , ,/'XyPLTFA/*FHEQ*/'*HSE'PJ:/S,N,PFILE/S,N.CARDNO  S 

(0)  XYPLOT  XYPLTFA  //  s 

(lOg)  JUMP  LBLI6  8 


109 

LABEL 

LBL16A  8 

<0 

i OFP 

OUHVC I /VS.N.CARDNO  8 

111 

LABEL 

LBL16  S 

(0 

COND 

LBLl*i  , NOP  8 

113 

PARAM 

/V*NOT*/NOKOD/V,  Y,  MODACC  S 

(0) 

COND 

LBDDRM,  MODACC  8 

(U5) 

DDRI 

UHVF , PHIDH^UDVIF  8 

<0) 

DDR2 

F ♦ PDF  • 121)15  • B2DD  • 111,0  ’ ppP . I'LL,  DIVUDV2F  .DEVF.PAF/ 
FREQRESP^NOUE/REACT/FRQSET  8 

(0) 

EQUIV 

UDV2F , UDVIF/NOMOD  8 

(QS) 

EQUIV 

UDV1F , UPVC^NOA  S 

(0 

COND 

LBLNOA, NOA  8 

<SB> 

SDR1 

USETD,  , UDV1F , , , COD,  GMD,  PSF.KFS,  ,^UPVC, , QPC/  1X*DYNAMI CS*  8 

121 

LABEL 

LBLNOA  S 

(0 

SDB2 

’ D 1 T • LUDVIf , S I LD , , , BGPDP, PPF, QPC, UPVC, EST, 

^enn4^PS/0PPC1 ' 0QPG 1 > OUP  VC  1 , OESC 1 , OEFC 1 , PUGV/'#FREQ*/  S , 

riubOIlT2  $ 

<0 

COND 

LBL 1 8 , N0S0RT2  8 

<0 

SDR3 

GFFG* » OQPC 1 , OUPVC 1 , OESC 1 , OEFC 1 , /0FFC2, QQFC2, OOP VC2, OESC2 , 

Uilir  C2  | ® 

(0 

JUMP 

P2A  8 

126 

LABEL 

LBDDRM  8 

(0 

SDR1 

USETD,  , PHIDH, , , GOD, GMD,  ,KFS,  .✓FHIFH, , QPE^I/^DYHAMTCS*  3 

(0 

SDH2 

C^^XiSi^;M?HIT4,SQDKf’8ILD*  • » < LAHA, QPH, PHIPH, EST, XFCDB 
, IQPI,  IPHIP1,  IES1,  IEFl,/*MMREIG*/'S,N,N0S0RT2  8 

(0 

SDR2 

CASEXX, , , .EQDYN.SILD, , , ,PPF, , , , XYCDB, PPF/OPPCA . x*FBFO* 

<0 

EQUIV 

OPPCA.OPPCl/MODACC  8 

(0 

COND 

LBLSORT,  N0S0RT2  8 
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SDR3  IQPI,  IPHIPI,  IES1,  IEF1,0PFCA,/1QF2,  IPHIP2,  IES2,  IEF2.0PPCB,  S 
VI33;  EOUIV  0PPCB.0PPC2/M0DACC  9 

^ IES2’  ^-^.EST.MPT.DIT/ 

(J3S)  EGUIV  |W™2^0OTVC2/MODACC/ZapC2,OQPC2rMODACC/ZESC2,OESC2/'MODACC/ 


LBLSORT  S 

lQP1’ IES1, 1EF1-  •^T-MPT'I»T/  zrovai, 

1^C?,I6^™K0DaScG8/ZQFC1  ’ 0QPC1/K0»ACC/ZESCI  .OESC1/MODACC/ 
LB LIS  S 


XYTHAK 


0PPC2 , 00PC2 , 0UPVC2 . 0EFC2 , 0ESC2 ,//S,N, CAHDKO  * 

N^PF  ILE/SGN  ’ CARBNO0^™2  ’ 0ESC2 1 0EFC2/XYPLTF/*FRE0*/*PSET*/  S, 


XYPLOT  XYPLTF//  8 


LBL2 1 , JUMPPLOT  8 

PLTPAR.GPSETS.ELSETS.CASEXX.BGPDT.EQEXIN.SIP, , PUGV, ,/  PL0TX2/ 
NS I L/LPTA'VJUMPPLOT/PLTFLG/S , N , PF ILE  3 


PRTMSG  FL0TX2//  8 


RANDOM 


(1 52)  XYTRAN 


LBL21  8 

LBL I 4 , NOPSDL  8 

sf™N6RDTSPSDL’ 0UPVG2  * 0PPCS ' 0SPC2 , 0ESC2 , 0EFC2 , CASEXX/PSDF , AUTO/ 
LBL14.N0RD  S 

S.PSDF,ADTO, , ,/XYPLTR/*IUUID*/*PSET*/S,N,FFlLE/  9,N, 


(153)  XYPLOT  XYPLTR//  8 


J54)  JUMP 


LBjl.14  8 


155  LABEL  LBL18  8 


’6)  OFP 


OUPVC I , OPPC 1 , OQFG I , OEFC 1 , OESC I , //S , R, CARDNO  8 


157  LABEL  LBL14  S 


Q5g)  COND  FINIS  .REPEAT?  8 

(H59)  REPT  LBL13, 100  8 

(lUO)  PRTPARM  //-3/*MDLFRRD*  8 
(£67)  JUMP  FINIS  8 

162  LABEL  ERH.0R2  S 

(^3)  PRTPARM  //-2/*MDLFRRD*  8 
164  LABEL  ERR0R1  8 


Bottom  of  Direct  Input  Matrix  Loop™'') 


3.12-5  (09/30/83) 


qW 


RIGID  FORMAT 
RELEASE  APR. 

DISPLACEMENT 

LEVEL  2, 

<l6g)  PRTPARM 
166  LABEL 

<16?'  PRTPARM 
168  LABEL 
(169)  PRTPARM 
170  LABEL 
(17?)  PRTPARM 
172  LABEL 
(173)  PRTPARM 

174  LABEL 

175  PURGE 

176  END 
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DMAP  LISTING 
1984 

APPROACH,  RIGID  FORMAT  U 
0 NASTRAN  DMAP  COMPILER  - SOURCE  LISTING 

/V-1/*HDLFRRD*  S 
ERR0R4  8 

/V-4/*MDLFRRD*  S 
EK10R5  S 

/V-5/*MDLFRRD*  8 
ERU0R6  S 

/V-6/':CMDLFRRD*  8 
ERR0R7  8 

/V-7/*M0LFRRD*  8 
FINIS  8 

DUMMY/MINUSl  8 
8 
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5.  GP1  generates  coordinate  system  transformation  matrices,  tables  of  grid  point  locations,  and  '■ 

tables  relating  the  internal  and  external  grid  point  numbers.  r, 

i 

0 

6.  PLTTRAN  modifies  special  scalar  grid  points  in  the  BGPDT  and  SIL  tables.  4| 

7.  GP2  generates  Element  Connection  Table  with  internal  indices.  . i, 

10.  Go  to  DMAP  No.  18  if  there  are  no  structure  plot  requests. 

11.  PLTSET  transforms  user  input  into  a form  used  to  drive  the  structure  plotter. 

12.  PRTMSG  prints  error  messages  associated  with  the  structure  plotter. 

15.  Go  to  DMAP  No.  18  if  no  undeformed  structure  plots  are  requested. 

16.  PL0T  generates  all  requested  undeformed  structure  plots. 

17.  PRTMSG  prints  plotter  data  and  engineering  data  for  each  undeformed  plot  generated. 

19.  GP3  generates  Grid  Point  Temperature  Table. 

20.  TA1  generates  element  tables  for  use  in  matrix  assembly  and  stress  recovery. 

21.  Go  to  DMAP  No.  172  and  .irint  Error  Message  No.  7 if  there  are  no  structural  elements. 

25.  EMG  generates  structural  element  stiffness  and  mass  matrix  tables  and  dictionaries  for  later 
assembly  by  the  EMA  module. 

27.  Go  to  DMAP  No.  29  if  no  stiffness  matrix  is  to  be  assembled. 

28,  EMA  assembles  stiffness  matrix  [K*  ] and  Grid  Point  Singularity  Table. 

30.  Go  to  DMAP  No.  164  and  print  Error  Message  No.  1 if  no  mass  matrix  is  to  be  assembled. 

31.  EMA  assembles  mass  matrix  [Ml. 

32.  Go  to  DMAP  No.  35  if  no  weight  and  balance  information  is  requested. 

33.  GPHG  generates  weight  and  balance  information. 

34.  0FP  formats  the  weight  and  balance  information  prepared  by  GPWG  and  places  it  on  the  system 
output  file  for  printing. 

36.  Equivalence  £K*  ] to  [K  ] if  no  general  elements  exist. 

37.  Go  to  DMAP  No.  39  if  no  general  elements  exist. 

38.  SMA3  adds  general  elements  to  [K*  ] to  obtain  stiffness  matrix  [K  ]. 

yy  yy 

41.  GP4  generates  flags  defining  members  of  various  displacement  sets  (USET)  and  forms 
multipoint  constraint  equations  [Rg]  {ugl  = 0. 

44.  Go  to  DMAP  No.  49  if  general  elements  are  present. 

46.  Go  to  DMAP  No.  49  if  no  potential  grid  point  singularities  exist. 

47.  GPSP  generates  a table  of  potential  grid  point  singularities. 

48.  0FP  formats  the  table  of  potential  grid  point  singularities  prepared  by  GPSP  and  places  it 
on  the  system  output  file  for  printing. 


RIGID  FORMATS 
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50.  Equivalence  [Kgg]  to  [Knn]  and  [Mgg]  to  [Mnr)]  if  no  multipoint  constraints  exist. 

51.  Go  to  DMAP  No.  54  if  no  multipoint  constraints  exist. 

52.  MCE1  partitions  multipoint  constraint  equations  [Rg]  = [R^  I Rn]  and  solves  for 

multipoint  constraint  transformation  matrix  IG  1 = -[R  T^R  1. 

m m nJ 

53.  MCE2  partitions  stiffness  and  mass  matrices 


- 

II 

Knn  J Knm 

and  LM  ] = 

1 Mnn, 

nn  | nm 

Kmn  1 Kmm 

gg 

M i 
mn  mm 

ggJ 

and  performs  matrix  reductions 

tv  " tv  + [$t  V * tilts,,]  * Bftnycy  .„d 
t"nn]  ■ t«nn]  * B&DU  * L»In][U  * CilDUtW  • 


mnJU  mJ 


mJt  mnr1-  nr 


55.  Equivalence  [Knn]  to  [Kff]  and  [Mnn]  to  [Mff]  if  no  single-point  constraints  exist. 

56.  Go  to  DMAP  No.  58  if  no  single-point  constraints  exist. 

57.  SCE1  partitions  out  single-point  constraints 


%_!_Kfs 

LKsf  1 KssJ 


and 


= 


%J_Hfs 

Msf  1 Hss 


59.  Equivalence  [K^]  to  [Kaa]  if  no  omitted  coordinates  exist. 

60.  Equivalence  [M^j  to  [Mga]  if  no  omitted  coordinates  exist. 

61.  Go  to  DMAP  No.  64  if  no  omitted  coordinates  exist. 

62.  SMP1  partitions  constrained  stiffness  matrix 

r 


[Kff]  - 


VjJia 

Koa  ! Koo 


solves  for  transformation  matrix  [Gl  = -FK  f^K  ] 

o ooJ  L oaJ 

and  performs  matrix  reduction  [Kaa]  = [Kfla]  + [Kaa][GQ]  . 

m 

63.  SMP2  partitions  constrained  mass  matrix 


[Mff]  = 


aa  | ao 
M_  _ I M 

03  00 
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and  performs  matrix  reduction 


CHaaJ  = [Maa]  + [ML]'Go]  + ^Moa3  + teJ^CG^  . 

65.  Equivalence  [K^]  to  [K^]  if  no  free-body  supports  exist. 

66.  Go  to  DMAP  No.  69  if  no  free-body  supports  exist. 

67.  RBMG1  partitions  out  free-body  supports 

- [—>-—]  and  [H.J  . 

."r*  ' v 


Krt 1 Krr 


i ’ ’ VT* 


68.  Go  to  DMAP  No.  71. 

Go  to  DMAP  No.  76  if  there  is  no  request  for  mode  acceleration  data  recovery. 

72.  RBMG2  decomposes  constrained  stiffness  matrix  [K  ] = £l  ][U  ]. 

73.  Go  to  DMAP  No.  76  if  no  free-body  supports  exist. 

74.  RBMG3  forms  rigid  body  transformation  matrix 


calculates  rigid  body  check  matrix 


■ly’ig. 


m - [y  + £kIj[d] 


and  calculates  rigid  body  error  ratio 


■m 


1*1* 

75.  RBMG4  forms  rigid  body  mass  matrix 

" W„J  ♦ <J[D]  + [DT]LM,r]  + [DT][Mu][Dj. 

(USDETD) rfabl es1  rel ating"  the Tnte'rna rand'^xterJa^lri^o?  T*  Vr  dyn>ami'c  analysts 

extra  points  introduced  for  dynamic  ^ grJnd,  p07nt  numbers  (GPLD),  including 

(TFP00L)  Dynamic  Loads  Table  (DLT),  Pow-r  SneS,^  I®?3!*?  Jn??sf£r  Action  Pool 

List  (FRL),  and  Eigenvalue  Extraction  Data  (EED).  ensity  Llst  (PSDL) , Frequency  Response 

7B.  So  to  DMAP  NO.  162  and  print  Error  Massage  No.  2 if  there  is  no  Eigen.aiue  Extraction  Data. 

BO.  Equivalence  «„]  to  1#  and  [Gy  t.  [ifc  if  there  are  no  extra  points  introduced 
for  dynamic  analysis. 

82.  READ  extracts  real  eigenvalues  and  eigenvectors  from  the  equation 

[Kaa“  W = 0 * 

calculates  rigid  body  modes  by  finding  a square  matrix  U ] SUch  that 
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[mQ]  = C«J>J0][mrJC4.ro] 

is  diagonal  and  normalized,  computes  rigid  body  eigenvectors 

[*  ] = 

LVaoJ 

calculates  modal  mass  matrix 

Em]  = E^][Maa][^a] 

and  normalizes  eigenvectors  according  to  one  of  the  following  user  requests: 


11  Unit  value  of  a selected  component 

2)  Unit  value  of  the  largest  component 

3)  Unit  value  of  the  generalized  mass. 

83.  0FF  formats  the  summary  of  eigenvalue  extraction  information  (0EIGS)  prepared  by  READ  and 
places  it  on  the  system  output  file  for  printing. 

84.  Go  to  DMAP  No.  166  and  print  Error  Message  No.  4 if  no  eigenvalues  were  found. 

85.  0FP  formats  the  eigenvalues  (LAMA)  prepared  by  READ  and  places  them  on  the  system  output 
file  for  printing. 

88.  Beginning  of  loop  for  additional  sets  of  direct  input  matrices. 

90.  CASE  extracts  the  appropriate  record  From  CASECC  corresponding  to  the  current  loop  and 
copies  it  into  CASEXX. 

91.  MTRXIN  selects  the  direct  input  matrices  for  the  current  loop,  [K?  ],  [M^  ] and 

[b5p]- 

9‘t.  Equivalence  [Mpp]  to  [MdtJ],  [Bpp]  to  [Bd(J]  and  [Kp  ] to  EKdd]  if  uo  constraints 

are  applied,  and  [M  ] to  LM^]  if  there  are  no  direct  input  mass  matrices  and  no  extra 
points  introduced  for  dynamic  analysis. 

95.  GKAD  applies  constraints  to  direct  input  matrices  EKpp],  [Mpp]  and  [Bpp],  forming 

tMd<P  a*  [“ddl- 

96.  GKAM  assembles  stiffness,  mass  and  damping  matrices  in  modal  coordinates  for  use  in 
Frequency  Response: 


LW 

= [k]  + [<f>dfl3[Kdd][(jidh]  , 

= Em]  + E<f»dhILMdd][4>dh] 

and 

= tb]  + c*;h][Bdd3c*dh]  * 

where 

mi 

= modal  masses  , 

bi 

= mi  2tt  fi  g(fi) 
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and  ki  = 4ir2  f?  . 

Direct  input  matrices  may  be  complex. 

Go  to  DMAP  No.  168  and  print  Error  Message  No.  5 if  there  is  no  Frequency  Response  List. 

Go  to  DMAP  No.  170  and  print  Error  Message  No.  6 if  there  is  no  Dynamic  Loads  Table. 

FRRD  forms  the  dynamic  load  vectors  {P.  > and  solves  for  the  displacements  using  the 
following  equation  n 3 

Hi/*-  iBhh“  + Khh]{uhJ  = {Ph}- 
Equivalence  £Pp>  to  {P^J  if  no  constraints  are  applied. 

VDR  prepares  displacements  (0UHVC1K  sorted  by  frequency,  for  output  using  only  the  extra 
points  introduced  for  dynamic  analysis  and  modal  coordinates  (solution  points). 

Go  to  DMAP  No.  Ill  if  there  is  no  output  request  for  solution  points. 

Go  to  DMAP  No.  109  if  there  is  no  output  request  for  solution  points  sorted  by  extra  point 

or  mode  number.  r 

SDR3  sorts  the  solution  point  displacements  by  extra  point  or  mode  number. 

0FP  formats  the  requested  solution  point  displacements  prepared  by  SDR3  and  places  them  on 
the  system  output  file  for  printing. 

XYTRAN  prepares  the  input  for  requested  X-Y  plots  of  the  solution  point  displacements  vs. 
frequency.  K 

XYPL0T  prepares  the  requested  X-Y  plots  of  the  solution  point  displacements  vs.  frequency. 
Go  to  DMAP  No.  111. 

0FP  formats  the  requested  solution  point  displacements  prepared  by  VDR  and  places  them  on 
the  system  output  file  for  printing. 

Go  to  DMAP  No.  157  if  there  is  no  output  request  involving  dependent  degrees  of  freedom  or 
forces  and  stresses. 

Go  to  DMAP  No.  126  if  the  mode  acceleration  technique  is  not  requested. 

DDR1  transforms  the  solution  vector  of  displacements  from  modal  to  physical  coordinates 

<ud}  = ^dh-^'V  ‘ 

DDR2  calculates  an  improved  displacement  vector  using  the  mode  acceleration  technique. 
Equivalence  {udl  to  the  improved  displacement  vector.  (Flag  N0M0D  is  negative  since  the 
mode  acceleration  technique  is  requested). 

Equivalence  {u^}  to  £up}  if  no  constraints  are  applied. 

Go  to  DMAP  No.  121  if  no  constraints  are  applied. 
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120.  SDR1  recovers  dependent  components  of  displacements 


V - [G>a>  , 


us  ) 


= {un  + ue}  * 


ORIQfWAL  PAf.-?  rr 
OF  POOR  QUAUi'Y 


= ^ + ue}  9 


{V  = CG^{uf  + ue>  * 


u + u 
n e 


and  recovers  single-point  forces  of  constraint  {qs } = -{p^}  + [K^  ] {u^} 

122‘  ?SppnCf1Ca-at?S  elenlent  forces,  (0EFC1)  and  stresses  (0ESC1)  and  prepares  load  vectors 

Vectors  <0UPVC1>  and  single-point  forces  of  constraint  (0QpS)  for 
output  and  translation  components  of  the  displacement  vector  (PUGV),  sorted  by  frequency. 

123'  n°mberm?  N°'  155  1f  there  are  n°  requests  for  outPut  sorted  ^ P°i"t  number  or  element 

124.  SDR3  prepares  the  requested  output  sorted  by  point  number  of  element  number. 

125.  Go  to  DMAP  No.  141. 

127.  SDR1  recovers  dependent  components  of  eigenvectors 


<V  ■ tej]  (y  . 


»f  * »J 


%}  - [GJ  {*n  * Ue>  , 


<t>„  + u„ 
n e 


% + ue}  = {*p} 


and  recovers  single-point  forces  of  constraint  (q  } = [K,  ]T{^}. 

S TS  Yf 


SDR2  calculates  element  forces  (IEF1)  and  stresses  (IES1)  and  prepares  eigenvectors  (IPHIPll 
and  single-point  forces  of  constraint  (IQP1)  for  output  sorted  by  frequency  J 

129.  SDR2  prepares  load  vectors  for  output  (0PPCA)  sorted  by  frequency. 

13°*  is Unot^ requested). t0  0PPC1*  {Ra0  15  "eqative  Since  the  mode  acceleration  technique 

131*  number .DMAP  N°*  137  1f  there  are  n°  requests  for  outPut  sorted  b*  P^nt  number  or  element 
132.  SDR3  prepares  the  requested  output  sorted  by  point  number  or  element  number. 
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133.  Equivalence  0PPCB  to  0PPC2.  (Flag  M0DACC  is  negative  since  the  mode  acceleration  technique 
is  not  requested). 

134.  DDRMM  prepares  a subset  of  the  element  forces  (ZEFC2)  and  stresses  (ZESC2) , and  displacement 
vectors  (ZUPVC2)  and  single-point  forces  of  constraint  (ZQPC2)  for  output  sorted  by  point- 
number  or  element  number. 

135.  Equivalence  ZUPVC2  to  0UPVC2,  ZQPC2  to  0QPC2,  ZESC2  to  0ESC2,  and  ZEFC2  to  0EFC2.  (Flag 
M0DACC  is  negative  since  the  mode  acceleration  technique  is  not  requested). 

136.  Go  to  DMAP  No.  141. 

138.  DDRMM  prepares  a subset  of  the  element  forces  (ZEFC1)  and  stresses  (ZESC1),  and  displacement 
vectors  (ZUPVC1)  and  single-point  forces  of  constraint  (ZQPC1)  for  output  sorted  by 
frequency. 

139.  Equivalence  ZUPVC1  to  0UPVC1,  ZQPC1  to  0QPC1,  ZESC1  to  0ESC1,  and  ZEFC1  to  0EFC1.  (Flag 
M0DACC  is  negative  since  the  mode  acceleration  technique  is  not  requested). 

140.  Go  to  DMAP  No.  155. 

142.  0FP  formats  the  requested  output  prepared  by  SDR3  (with  mode  acceleration)  or  DDRMM  (no  mode 
acceleration)  and  places  it  on  the  system  output  file  for  printing. 

143.  XYTRAN  prepares  the  input  for  requested  X-Y  plots. 

144.  XYPL0T  prepares  the  requested  X-Y  plots  of  displacements,  forces,  stresses,  loads  and 
single-point  forces  of  constraint  vs.  frequency. 

145.  Go  to  DMAP  No.  148  if  no  deformed  structure  plots  are  requested. 

146.  PL0T  generates  all  requested  deformed  structure  and  contour  plots. 

147.  PRTMSG  prints  plotter  data,  engineering  data,  and  contour  data  for  each  deformed  plot 
generated. 

149.  Go  to  DMAP  No.  157  if  no  power  spectral  density  functions  or  autocorrelation  functions  are 
requested. 

150.  RAND0M  calculates  power  spectral  density  functions  (PSDF)  and  autocorrelation  functions 
(AUT0)  using  the  previously  calculated  frequency  response. 

151.  Go  to  DMAP  No.  157  if  no  X-Y  plots  of  RAND0M  calculations  are  requested. 

152.  XYTRAN  prepares  the  input  for  requested  X-Y  plots  of  the  RAND0M  output. 

153.  XYPL0T  prepares  the  requested  X-Y  plots  of  autocorrelation  functions  and  power  spectral 
density  functions. 

154.  Go  to  DMAP  No.  157. 

156.  0FP  formats  the  frequency  response  output  requests  prepared  by  SDR2  (with  mode  acceleration) 
or  DDRMM  (no  mode  acceleration)  and  places  them  on  the  system  output  file  for  printing. 

158.  Go  to  DMAP  No.  174  and  make  normal  exit  if  no  additional  sets  of  direct  input  matrices  need 
to  be  processed. 

159.  Go  to  DMAP  No.  88  if  additional  sets  of  direct  input  matrices  need  to  be  processed. 

160.  Print  Error  Message  No.  3 and  terminate  execution. 

161.  Go  to  DMAP  No.  174  and  make  normal  exit. 
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I 165. 

' I 

1 167. 

) 169. 

171. 

173. 

i 
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Print  Error  Message  No.  2 and  terminate  execution. 
Print  Error  Message  No.  1 and  terminate  execution. 
Print  Error  Message  No.  4 and  terminate  execution. 
Print  Error  Message  No.  5 and  terminate  execution. 
Print  Error  Message  No.  6 and  terminate  execution. 
Print  Error  Message  No.  7 and  terminate  execution. 


3.12-14  (09/30/83) 


MODAL  FREQUENCY  AND  RANDOM  RESPONSE 


3.12.3  Output  for  Modal  Frequency  and  Random  Response 

The  Eigenvalue  Summary  Table  and  the  Eigenvalue  Analysis  Summary,  as  described  under  Normal 
Mode  Analysis  (see  Section  3.4.3),  are  automatically  printed.  All  real  eigenvalues  extracted  are 
included  even  though  not  all  are  used  in  the  modal  formulation. 

Output  that  may  be  requested  is  the  same  as  that  described  under  Direct  Frequency  and  Random 
Response.  Output  for  S0LUTI0N  points  will  have  the  modal  coordinates  identified  by  the  mode  number 
determined  in  real  eigenvalue  analysis. 

The  eigenvectors  used  in  the  modal  formulation  may  be  obtained  for  the  S0LUTI0N  points  by 
using  the  ALTER  feature  to  print  the  matrix  of  eigenvectors  following  the  execution  of  READ.  The 
eigenvectors  for  all  points  in  the  model  may  be  obtained  by  running  the  problem  initially  on  the 
Normal  Mode  Analysis  rigid  format  or  by  making  a modified  restart  using  the  Normal  Mode  Analysis 
rigid  format. 

3.12.4  Case  Control  Deck  for  Modal  Frequency  and  Random  Response 

The  following  items  related  to  subcase  definition  and  data  selection  must  be  considered  in 
addition  to  the  list  presented  with  Direct  Frequency  and  Random  Response: 

1.  METH0D  must  appear  above  the  subcase  level  to  select  an  EIGR  card  that  exists  in  the 

Bulk  Data  Deck. 

2.  All  of  the  eigenvectors  used  in  the  modal  formulation  must  be  determined  in  a single 
execution. 

3.  An  SPC  set  must  be  selected  above  the  subcase  level  unless  the  model  is  a free  body  or 
all  constraints  are  specified  on  GRID  cards.  Scalar  Connection  cards  or  with  General 
Elements. 

4.  SDAMPING  must  be  used  to  select  a TABDMP1  table  if  structural  damping  is  desired. 

3.12.5  Parameters  for  Modal  Frequency  and  Random  Response 

The  following  parameters  are  used  in  Modal  Frequency  and  Random  Response: 

1.  GRDPNT  - optional.  A positive  integer  value  of  this  parameter  will  cause  the  Grid  Point 
Weight  Generator  to  be  executed  and  the  resulting  weight  and  balance  information  to  be 
printed.  All  fluid  related  masses  are  ignored. 
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2.  WTHASS  - optional.  The  terms  of  the  structural  mass  matrix  are  multiplied  by  the  real 
value  of  this  parameter  when  they  are  generated  in  EMA.  Hot  recommended  for  use  in 
hydroelastic  problems. 

3*  .c0UPMflSS  - CPBAR,  CPR0D,  CPQUAD1,  CPQUAD2 , CPTRIA1,  CPTRIA2,  CPTUBE.  CPODPLT,  CPTRPLT. 
CPIR8SC  - optional.  These  parameters  will  cause  the  generation  of  coupled  mass  matrices 
rather  than  lumped  mass  matrices  for  all  bar  elements,  rod  elements,  and  plate  elements 
that  include  bending  stiffness. 

4.  LFREQ  and  HFREQ  - required  unless  LM0DES  is  used.  The  real  values  of  these  parameters 
give  the  frequency  range  (LFREQ  is  the  lower  limit  and  HFREQ  is  the  upper  limit)  of  the 
modes  to  be  used  in  the  modal  formulation. 

5.  LM0DES  - required  unless  LFREQ  and  HFREQ  are  used.  The  integer  value  of  this  parameter 
is  the  number  of  lowest  modes  to  be  used  in  the  modal  formulation. 

6.  M0DACC  - optional.  A positive  integer  value  of  this  parameter  causes  the  Dynamic  Data 
Recovery  module  to  use  the  mode  acceleration  method.  Not  recommended  for  use  in 
hydroelastic  problems. 

7.  ASET0UT  - optional.  A positive  integer  value  of  this  parameter  causes  the  ASET  output 
data  block  to  be  generated  by  the  GP4  module.  A negative  integer  value  or  0 suppresses 
the  generation  of  this  output  data  block.  The  default  value  is  0. 

8.  AUT0SPC  - reserved  for  future  optional  use.  The  default  value  is  -1. 

3.12.6  Optional  Diagnostic  Output  for  PEER 

Special  detailed  information  obtained  by  requesting  DIAG  16  in  the  Executive  Control  Deck  is 
the  same  as  that  described  under  Normal  Mode  Analysis  (see  Section  3.4.6). 

3.12.7  The  APPEND  Feature 

The  APPEND  feature  can  be  used  for  real  eigenvalue  extraction  in  Modal  Frequency  and  Random 
Response.  See  Section  3.4.7  for  details. 

3'12*8  Mgj.d  Format  Error  Messages  from  Modal  Frequency  and  Random  Response 

The  following  fatal  errors  are  detected  by  the  Modal  Frequency  and  Random  Response  rigid 
format.  The  text  for  each  error  message  is  given  below  in  capital  letters  and  is  followed  by 
additional  explanatory  material , including  suggestions  for  remedial  action. 
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M0DAL  FREQUENCY  AND  RAND0M  RESPONSE  ERROR  MESSAGE  N0.  1 - MASS  MATRIX  REQUIRED  F0R  M0DAL 
F0RMULATI0N . 

The  mass  matrix  is  null  because  either  no  structural  elements  were  defined  with  Connection  cards, 
nonstructural  mass  was  not  defined  on  a Property  card,  or  the  density  was  not  defined  on  a Material 
card. 


M0DAL  FREQUENCY  AND  RAND0M  RESP0NSE  ERR0R  MESSAGE  N0.  2 - EIGENVALUE  EXTRACTI0N  DATA  REQUIRED  F0R 
REAL  EIGENVALUE  ANALYSIS. 

Eigenvalue  extraction  data  must  be  supplied  on  an  EIGR  card  in  the  Bulk  Data  Deck  and  METH0D  in  the 
Case  Control  Deck  must  select  an  EIGR  set. 


M0DAL  FREQUENCY  AND  RAND0M  RESP0NSE  ERR0R  MESSAGE  N0.  3 - ATTEMPT  T0  EXECUTE  M0RE  THAN  100  L00PS. 

An  attempt  has  been  made  to  use  more  than  100  sets  of  direct  input  matrices.  This  number  can  be 
increased  by  ALTERing  the  REPT  instruction  following  the  last  0FP  instruction. 


M0DAL  FREQUENCY  AND  RAND0M  RESP0NSE  ERR0R  MESSAGE  N0.  4 - REAL  EIGENVALUES  REQUIRED  F0R  M0DAL 
F0RMULATI0N. 

No  real  eigenvalues  were  found  in  the  frequency  range  specified  by  the  user. 


t l 

9 

| 

l 
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M0DAL  FREQUENCY  AND  RAND0M  RESP0NSE  ERR0R  MESSAGE  N0.  5 - FREQUENCY  RESP0NSE  LIST  REQUIRED  F0R 
FREQUENCY  RESP0NSE  CALCULATI0NS. 

Frequencies  to  be  used  in  the  solution  of  frequency  response  problems  must  be  supplied  on  a FREQ, 
FREQ1  or  FREQ2  card  in  the  Bulk  Data  Deck  and  FREQ  in  the  Case  Control  Deck  must  select  a frequency 
response  set. 


M0DAL  FREQUENCY  AND  RAND0M  RESPONSE  ERR0R  MESSAGE  N0.  6 - DYNAMIC  L0ADS  TABLE  REQUIRED  F0R 
FREQUENCY  RESPONSE  CALCULATIONS. 

Dynamic  loads  to  be  used  in  the  solution  of  frequency  response  problems  must  be  specified  on  an 
RL0AD1  or  RL0AD2  card  in  the  Bulk  Data  Deck  and  DL0AU  in  the  Case  Control  Deck  must  select  a 
dynamic  load  set. 

M0DAL  FREQUENCY  AND  RANDOM  RESPONSE  ERR0R  MESSAGE  N0.  7 - N0  STRUCTURAL  ELEMENTS  HAVE  BEEN  DEFINED. 


No  structural  elements  have  been  defined  with  Connection  cards. 
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3.13  MODAL  TRANSIENT  RESPONSE 

3.13.1  DMAP  Sequence  for  Modal  Transient  Response 

RIGID  FORMAT  DMAP  LISTING 
RELEASE  APR.  1984 

DISPLACEMENT  APPROACH,  RIGID  FORMAT  12 

LEVEL  2.0  NASTRAN  DMAP  COMPILER  - SOURCE  LISTING 


^OOJ; 


OPTIONS^IN-EFFECT  GO  ERR=2  LIST  NODECK  NOREF  HOOSCAR 


I 

BEGIN 

2 

PRECHK 

3 

FILE 

4 

PARAM 

CD 

CPI 

CD 

PLTTRAN 

CD 

GP2 

a 

PARAML 

9 

PURGE 

CD  cond 

CD 

PLTSET 

CD 

FRTMSG 

13 

PARAM 

14 

PARAM 

CD 

COND 

CD 

PLOT 

CD 

PRTMSG 

18 

LABEL 

'J9' 

GP3 

CD 

TA1 

cd 

COND 

22 

PURGE 

23 

PARAM 

24 

PARAM 

(25) 

EHG 

26 

PURGE 

(2?) 

COND 

CD 

EMA 

29 

LABEL 

DISP  12  - MODAL  TRANSIENT  RESPONSE  ANALYSIS  - APR.  19S4  8 
ALL  e 

LAMA= APFEND/PH I A=  APPEND/UHVT= APPEND/TOL- APPEND  S 
//*MPY*/CARDHO/0/O  8 


MINUS  1 =- Ts ' /GFL’ EQEXIH’  CPDT.CSTM.  BGPDT.SIL/S,  N,  LUSET/  HOGPDT/ 

BGPDT, S I L/BGPDP , S I P/LUSET/S . N , LUSEP  8 
GE0M2 , EQEXIN/ECT  $ 

FCDB//*PRES*////JUMPFLOT  8 

PLTSETX, PLTPAR, GPSETS . ELSETS/JUMPPLOT  8 

Pl.JUMPPLOT  S 

JUMFPL0TX8N’  ECT/PLTSETX> PLTPAR, GPSETS , ELSETS/S ,N,HSIL/  S.N. 

PLTSETX//  S 

//*MPY*/PLTFLG/1/I  S 

//:fcMFY*/PFILE/O/0  S 

Pl.JUMPPLOT  S 


PLTPAR,  GPSETS , ELSETS . C ASECC , BGPDT, EQEXI H , S I L , 
NS  I L/LUSET/S , N , J U.TPPLOT/S , N , FLTFLG/S , N.PFILE 


ECT,  ,/PLOTXl/ 


FLOTX!//  S 


PI  S 

GE0M3 , EQEXIN. GE0M2/SLT,  GFTT/HOGRAV  S 

ECT , EPT , BGPDT , S ! L , GPTT , CSTH/EST,  GE I , GPECT, , /LUSET/S , H , NOS  I HP/1 1 / 
S.N.NOGENL/S.H.GEMEL  E 

ERR0R6 . NOS  I HP  S 

OGFST/GENEL  S 

//*ADD*/NOKCGX/l/0  8 

//*ADD*/N0MGG/I/O  S 

EST, CSTM. MPT, D IT, GE0M2, /KELM, KD ICT, HELM, MDICT, ,/S, H, HOKGGX/  S. 

N , NOMCG////C , Y,  COUPMASS/C, Y, CPBAR/C . Y, CPROD/C , Y, CFQU4D I/C , Y, 
CPQUAD2/C . Y,  CPTRIA1/C, Y, CPTRI A2/  C, Y, CPTUBE/C, Y. CPQDPLT/C , Y, 
CPTRPLT/C, Y, CPTRBSC  S 

KGGX,  GPST/NOKGGX  S 

JMPKGGX, NOKCGX  S 

GPECT, EDICT, KELH/KGGX, GPST  S 

JMPKGGX  S 
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RIGID  FORMAT  DMAP  LISTING 
RELEASE  APR.  1984 

DISPLACEMENT  APPROACH,  RIGID  FORMAT  12 

LEVEL  2.0  NASTRAH  DMAP  COMPILER  - SOURCE  LISTING 


(30)  COHD 
(ST)  EKA 
(32)  COND 
(§3)  GPWG 
(34)  OFF 
35  LABEL 

(5 6 ) EQUIV 

(37)  COND 

(38)  SMA3 

39  LABEL 

40  PARAM 

(57)  GP4 

42  PARAM 

43  PURGE 

(44)  COND 
45  PARAM 

(46)  COND 

(47)  GPSP 

(48)  OFP 
49  LABEL 

da)  Eduiv 
(5?)  COND 
(ig)  MCE! 
(53)  MCE2 
54  LABEL 
(j55)  EOUIV 
(56)  COND 
(5?)  SCE1 
58  LABEL 

(59)  EQUIV 

(60)  EQUIV 
(6?)  COND 

(62)  SMP1 

(63)  SMP2 
64  LABEL 

(65)  EQUIV 


ERR0R1  < NOMGG  8 

GPECT,MDICT,MELI1/MGG,/-  1/C,  V,  ¥TMASS=  1.02 
LGPWG.GRDPHT  6 

BGPDP, CSTM, EQEXIN, MGG/OGPTO/V, Y, GRDFNT=-1/C, Y, WTMASS  8 
OGPWG, , , , , //S , N , CARDNO  8 
LGPWG  8 

KGGX,  KGG/NOGENL  8 
LBL1 l.NOGENL  8 

GEI , KGG5£/KGG/LUSET/N0GENL/N0S IMP  8 
LBL1 1 S 

//*MPY*/NSKIP/0/0  * 

CASECC,GE0tI4, EQEXIN, GPDT.BGPDT, CSTM, GFST/RG,  ,U3ET, ASET/  LUSET/ 
S,N,MPCF 1/S, N,MFCF2/S,N, SINGLE/S, N, OMIT/S, N,  REACT/S, N.NSKIP/S, 
N , REPEAT/S , N , NOSET/S , N , NOL/S , N , NOA/C , Y , ASETOUT/  S.Y.AUTOSPC  8 

//*AUD*/NOSR/ REACT/S  INGLE  8 

GM,  GMD/MPCF 1/GO , GOD/OMIT/KFS , PST/S INGLE/QP/NOSR/KLR, KRR, MLR, MR, 
MRR,  DM/REACT  8 

LBL4.GENEL  8 

//*EQ*/GPSPFLG/AUT0SPC/O  8 
LBL4 , GFSPFLG  S 

GPL,  GPST,  USET,  S IL/OGPST/S,  N , HOGPST  8 
OGPST, , , , ,//S,N, CARDNO  8 
LBL4  S 

KGG,  KNIf/MPCF  I/MGG,  MNN/MPCF 1 S 
LBL2, MPCF1  8 
USET, RG/GM  8 

USET, GM,  KGG, KGG, , /KNN, MNN, , S 
LBL2  8 

KNN, KFF/SINGLE/MNN, MFF/SINGLE  S 
LBL3, SINGLE  S 

USET, KNN, MNN,, /KFF, KFS , .IIFF, , ® 

LBL3  8 

KFF , KAA/OMIT  8 
MFF.MAA/OMIT  S 
LBL5 , OMIT  8 

USET, KFF , , , /GO.KAA,  KOO.LOO, , , , , 3 
USET, GO.MFF/MAA  8 
LBL5  9 

KAA, KLL/REACT  8 
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RICID  FORMAT 
RELEASE  APR. 

DISPLACEMENT 

LEVEL  2. 

'66')  COND 

(67)  RBMG1 

(68)  JUMP 
69  LABEL 

(f5)  COND 
71  LABEL 
(7g)  HBMG2 
CB>  COND 
(74)  RBMC3 
(?3)  RBMG4 
76  LABEL 
(77)  DPD 

(7B)  COND 
79  PURGE 
(BO)  EQUIV 
81  PARAM 
(82)  READ 

(£3)  OFP 
di)  COND 
(es)  OFP 
(36)  MTRXIN 


87  PURGE 

88  PARAM 
(S?)  EQUIV 
(90)  GKAD 

(57)  GKAM 

(92)  COND 

93  PARAM 

94  PARAM 


DMAP  LISTING 
1984 

APPROACH,  RIGID  FORMAT  12 
.0  NASTRAN  DMAP  COMPILER  - SOURCE  LISTING 
LBL6, REACT  a 

USET.KAA.MAA/KLL.KLR.KRR.MLL.MLR.MRR  HI 
LBL8  C 
LBL6  a 

LBL7 , MODACC  S 
LBLB  8 
KLL/LLI,  B 
LBL7, REACT  8 
LLL , KLR, KRR/DM  8 
DM,MLL,MLR,HRR/MR  8 
LBL7  8 


(95)  LABEL 
96  PURGE 


GFL,S IL,  USET/GPLD, SILD,  USETD,  TFPOOL  DLT  VI T7']*  mn, 

ERR0R2,  HOEED  8 
UEVT/NOUE/PNLH/'NONLFT  3 
GO , GOD/NOUE/'GM , GMD/'NOUE  S 
//*MPY*'NEIGV^1/-1  S 

NEIGVS ' m' DH’ EED’ USET*  CASECC'L.AMA,  PHI  A,  MI , 0EIGS/*H0DES^S,N, 

OEICS  , , , ,/VS,H,CAHDNO  8 

ERR0R4,NEIGV  8 

LAMA, ,, , ,/VS,N,CAHDNO  8 

K2DD/NOK2PP/'M2DD/NOH2PP/’B2DD/NOB2PP  8 
A''*ANDSVMDEMA/'N0UEyN0M2PF  3 

M2PP , M2DD/N0A/B2FP . B2DD/'N0A/'K2PF , K2DD/H0A/MAA,  HDD/MDEMA  8 

SSSfsswsas' 

ERRORS , HOTRL  8 
''✓*ADD*/NEVER/l/'0  S 
/V*MPY*/REPEATT/ 1/- 1 8 


LBL13  8 


-Q  T°P  Dynamic  Load  Set  Loop  ") 


FNLH , OUIIV 1 , OFNL 1 , 0UHV2 , OPNL2 , XYPLTTA , OPP 1 , OOP  I . OIIPV 1 OF=M  ran 
’ COTp. 0ES2, 0EF2, PLiT^. ^L^foPP® {o^IpHlP?  J i£H!  ’ 
IEFI , OPPB,  IQP2,  IPHIP2,  IES2,  IEF2,ZQF2,ZUPV2,ZES2,ZEF2/'NEVER  * 


Cl^)  CASE  CASECC , /CASE5ffl/*TRAN*/S . H , REPEATT/S , N , NOLOOP  8 
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DISPLACEMENT  APPROACH,  RIGID  FORMAT  12 

LEVEL  2.0  NASTRAN  DMAP  COMPILER  - SOURCE  LISTING 
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98 

PARAM 

CB> 

TRLG 

EQUIV 

<Hj> 

TRD 

TOR 

COND 

@ 

SDR3 

(J05) 

OFP 

(^06) 

XYTRAN 

(@) 

XYPLOT 

108 

LABEL 

109 

PARAM 

<UB> 

CQNB 

111 

PARAM 

//*MPY*/NCOL/0/l  8 


S^E^U^P,’,DLT’ SLTl  BGPDT, SIL, CSTM,  THL,  DIT, GMD,  GOD, PHIDH,  EST, 
MGG/PPT.PST.PDT.PD.PH.TOL/S.N.NOSET/NCOL  * ’ ’ 


PPT,  FDT/NOSET  8 


Pi* HLFT* DIT-  KHH*  HHH.MHH,  PH/UHVT,  PNLH/*MODAL*/  ROUE/ 
RONCUP/S,N,NCOL/C,Y,  ISTART  S 

^EXX, EQBYN,  USETD.  UHVT,  TOL,  XYCDB, PNLH/0UHV1 , OPNLI/  *TRANRESP*/ 
*MODAL*/0/S , N , HOH/S , N , NOP/FMODE  $ 

LBL16.N0H  £ 

0UHV1, OPNLI, , , ,/0UHV2,0PNL2, , , , 8 
0UHV2 , 0PNL2 , , , ,//S,N,CARDNO  8 

= ,0UHV2 , 0PNL2 , , , /XYPLTTA/*TRAN*/*HSET*/S , N , PF ILE/S , H , 


XYPLTTA//  8 
LBL16  8 


//*AND*/PJUMF/NOF/JUMFPLOT  8 
LBL15, PJUMP  8 

//*NOT*/HOMOD/V,Y,MODACC  8 


1 12  PARAM 
'113  COND 
(U4)  DDRl 

CjTg)  corn 

@ DDR2 

CiTj)  EQUIV 
1 18  LABEL 

((73)  EQUIV 

(120)  COND 

(121)  SDRI 
122  LABEL 

(J23)  SDR2 

(124)  SDR3 
<J|5)  JUMP 
126  LABEL 
(^27)  SDRI 

(128)  SDH2 

(129)  SDR2 
(J30)  SDR3 


//*AND*/MPJUMP/V,  Y.MODACC/JUMPPLOT  8 
LBDDRM,  MPJUMP  8 
UHVT,  PHIBH/UDVlT  S 
LBLIIOD,  HOD  ACC  S 

USETD, UDV1T.PDT, K2DD, B2DD.MDD, , LLL, DM/UDV2T, UEVT. PAF/  * 
TRANRESF3/H0UE/REACT/0  S , uxir  uuvaI  , UEV 1 , rAr/  * 

UDV2T , UDV 1T/N0H0D  S 

LBLIIOD  S 

UDV IT, UP V/HOA  8 

LBL14.N0A  S 

USETD,  , UDV1T, , ,GOD,GMD,PST,I£FS,  ,/UPV, , QP/l/SDYHAHICS*  8 
LBL14  3 


B ! T» EQDYN , S I LD , , .BGPDP, TOL, OP, UPV, EST, XYCDB, 
PP 1/OPP I , OOP  1 , 0UPV1 , 0E3 1 , OEF I , PUGV/*TRANRESP^  3 


OPP 1 , 0 OF l , 9UP  V 1 , OES 1 , OZF 1 , /0PP2 , 0QP2 , OUP V2 , 0ES2 , 0EF2 , 8 
P2A  8 
LBDDRM  8 

USETD, , PHIDH, , , GOD, GMD, ,KFS, ,/PHlPH, , QPH/ 1/*DYNAM!CS*  S 

CASEXX, , . , EQDYN, SILD, , , , TOL, , , , XYCDB,  PPT/OPPA /*TRANRESF*  S 

OPPA, IQP1, IPHIPI, IES1, IEF1./0PPB, IQF2, IPHIP2, IES2, IEF2,  & 
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(|3l)  EQDIV 
(13§>  DDRMM 

Eamv 

134  LABEL 
(J35)  OFP 
(136)  COND 
(J37)  PLOT 

<I3S>  PRTMSG 
139  LABEL 
(fig)  XVTRAH 

(14?)  XYPLOT 
142  LABEL 
(£43)  COND 
(TS?)  REPT 

(145)  PRTPAHM 

(146)  JUMP 
147  LABEL 
(|4B)  PRTPAHM 
149  LABEL 
'fog.  PRTPAHM 
151  LABEL 

Q 52 ) PRTPAHM 
153  LABEL 
(154)  PRTPAHM 
155  LABEL 
(t56>  PRTPAHM 
157  LABEL 
IBB  PURGE 
159  END 


MODAL  TRANSIENT  RESPONSE 

BMAF  LISTING 
1984 

APPROACH,  RIGID  FORHAT  12 
0 NASTRAN  DMAP  COMPILER  - SOURCE  LISTING 

OPPB ■ 0PP2/M0DACC  S 

C ASEXX,  UHVT , TOL , IPHIP2,  IQF2,  IES2,  IEF2,  .EST.MPT.DIT/'  ZUPV2, 

21P2 , ZE32 , ZEF2 , 9 

ZUPV2 , 0UPV2/M0DACC/ZQP2 , 0QP2/M0DACC/ZEF2, OEF2/MODACC/ZES2 , 0ES2/ 
MODACC  15 

P2A  * 

0UPV2, 0PP2 , 0QP2 , 0EF2 , 0ES2 , //S , N , C ARDNO  S 
P2 ■ JUMPPLOT  S 

PLTPAR.GPSETS,ELSETS,CASEXX,BGPDT,EOEXIN,SIP, ,PUGV, ./PL0TX2/ 

NS  I L/LUSEP/'  JUMPPLOT^PLTFLG/S , N , PF 1 LE  S 

PL0TX2//  S 

P2  S 

XYCDB,  0PP2 , 0QF2 , 0UPV2, 0ES2, 0EF2/XYPLTT/*TJUH*/*PSET*/'S , II , PF  ILE^ 
S, N, C ARDNO  S 

XVPLTT//  s 

LBL15  S 

FINIS, REFEATT  S 
LBL13, 100  8 
✓✓-3/*MDLTRD*  8 
FINIS  8 
ERR0I12  S 
/V-2/*MDLTRD*  3 
ERRORi  3 

//-1/*M9LTRD«  S 
ERR0R4  S 
✓/-4/*MDLTRD*  S 
ERROR5  3 
//-S/fcHDLTRD*  S 
ERR0R6  3 
/6'-6/,*M0LTRD*  8 
FINIS  3 

DumnvHiNusi  s 

s 


c 


Bottom  of  Dynamic  Load  Set  Loop 


3 


ORIGliMAL  P&Qg  ra 
of  poor  quality 
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6 
7, 

10. 

11. 

12. 

15. 

16. 
17. 

19. 

20. 
21. 
25. 

27. 

28. 

30. 

31. 

32. 

33. 

34. 

36. 

37. 

38. 
41. 

44. 

46. 

47. 

48. 
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Description  of  DMAP  Operations  for  Modal  Transient  Response 


. GP1  generates  coordinate  system  transformation  matri 
tables  relating  the  internal  and  external  grid  point 


ces,  tables  of  grid  point  locations,  and 
numbers. 


. PL.TTRAN  modifies  special  scalar  grid  points  in  the  BGPDT  and  SIL  tables. 


GP2  generates  Element  Connection  Table  with  internal  indices. 

Go  to  DMAP  No.  18  if  there  are  no  structure  plot  requests. 

PLTSET  transforms  user  input  into  a form  used  to  drive  the  structure  plotter. 
PRTMSG  prints  error  messages  associated  with  the  structure  plotter. 

Go  to  DMAP  No.  18  if  no  undefomed  structure  plots  are  requested. 

PL0T  generates  all  requested  undeformed  structure  plots. 

PRTMSG  prints  plotter  data  and  engineering  data  for  each  undeformed  plot  generated. 


GP3  generates  Grid  Point  Temperature  Table. 

TA1  generates  element  tables  for  use  in  matrix 

Go  to  DMAP  No.  155  and  print  Error  Message  No. 

EMG  generates  structural  element  stiffness  and 
assembly  by  the  EMA  module. 


assembly  and  stress  recovery. 

6 if  there  are  no  structural  elements, 
mass  matrix  tables  and  dictionaries  for  later 


Go  to  DMAP  No.  29  if  no  stiffness  matrix  is  to  be  assembled. 

EMA  assembles  stiffness  matrix  [K*g]  and  Grid  Point  Singularity  Table. 

Go  to  DMAP  No.  149  and  print  Error  Message  No.  1 if  no  mass  matrix  is  to  be  assembled. 

EMA  assembles  mass  matrix  [M  ]. 

Go  to  DMAP  No.  35  if  no  weight  and  balance  information  is  requested. 

GPWG  generates  weight  and  balance  information. 

SpSTife  Zr  printing”11  1nformat1on  PrePared  GPWG  and  places  it  on  the  system 

Equivalence  [Kgg]  to  [Kgg]  if  no  general  elements  exist. 

Go  to  DMAP  No.  39  if  no  general  elements  exist. 


SMA3  adds  general  elements  to  [K*g]  to  obtain  stiffness  matrix  [Kgg]. 

mfn+i9nenf ?t6S  ^la?s  defining  members  of  various  displacement  sets  (USET)  and  forms 
multipoint  constraint  equations  [Rg]  {ugJ  =0. 

Go  to  DMAP  No.  49  if  general  elements  are  present. 

Go  to  DMAP  No.  49  if  no  potential  grid  point  singularities  exist. 

GPSP  generates  a table  of  potential  grid  point  singularities. 

P°,nt  si"9“,arit,es  W™*  <V  GPSP  and  places  It 
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50.  Equivalence  [Kgg]  to  [K^]  and  [Mgg]  to  [Mnn]  if  no  multipoint  constraints  exist. 

51.  Go  to  DMAP  No.  54  if  no  multipoint  constraints  exist, 

52.  MCE1  partitions  multipoint  constraint  equations  [Rg]  = [R^  [ Rn]  and  solves  for 
multipoint  constraint  transformation  matrix  [GJ  = -[R|113_1[Rn]. 

53.  MCE2  partitions  stiffness  and  mass  matrices 


^gg-1 


and  performs  matrix  reductions 

tv  * tv  * * niw  * w 

[V  - :m„„]  * [ifroy  * d4,][v  * [GjTOUBy  . 

55.  Equivalence  [Knn]  to  [K^.]  and  £Mnn J to  [M^]  if  no  single-point  constraints  exist. 

56.  Go  to  DMAP  No.  58  if  no  single-point  constraints  exist. 

57.  SCE1  partitions  out  single-point  constraints 


and 

[M]  = 

Kmn  1 Kmm 

gg 

Hmn  1 Mmm 

%_j_Kfs 

Ksf  1 Kss 


and 


V = 


%4_Mfs 

Msf ' Hss 


59.  Equivalence  to  £KaaJ  if  no  omitted  coordinates  exist. 

60.  Equivalence  [Mpp]  to  [Mga]  if  no  omitted  coordinates  exist. 

61.  Go  to  DMAP  No.  64  if  no  omitted  coordinates  exist. 

62.  SMP1  partitions  constrained  stiffness  matrix 


[Kff]  - 


Koa  1 Koo 


solves  for  transformation  matrix  [G  1 = -[K  1-1LK  1 

o L oo  oaJ 

and  performs  matrix  reduction  U]  = [K  1 + [KT  1[G  1 

««  aa  oa  o 

63.  SMP2  partitions  constrained  mass  matrix 

[m._  I M_ 


[Mff]  = 


aa  i ao 
oa  oo 
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65. 


66. 


67. 


68. 


70. 


72. 


73. 


74. 


75. 


77. 


78. 

80. 


82. 


and  performs  matrix  reduction 


["aaJ  * Waa^  * 


Es>o.J 


* [<]W00]tG0] 


Equivalence  [Kaa]  to  [K^]  if  no  free-body  supports  exist. 
Go  to  DMAP  No.  69  if  no  free-body  supports  exist. 

R8MG1  partitions  out  free-body  supports 


f*aa3  " 


Kr*  1 Krr 


and 


Hrs. 1 Hrr 


Go  to  DMAP  No.  71. 

Go  to  DMAP  No.  76  if  there  is  no  request  for  mode  acceleration  data  recovery. 
RBMG2  decomposes  constrained  stiffness  matrix  [K  ] = [L._][U  ]. 

Go  to  DMAP  No.  76  if  no  free-body  supports  exist. 

RBMG3  forms  rigid  body  transformation  matrix 


[0]  - -[K^rtv], 

calculates  rigid  body  check  matrix 

EX]  = [Krr]  + EKjr][D] 
and  calculates  rigid  body  error  ratio 


lxl 

1 

K™. 

I 

RBMG4  forms  rigid  body  mass  matrix 


Emr]  = [Mrr]  + CMjr][D]  + [DT][Mar]  + [DT][HW][D]. 

DPD  generates  flags  defining  members  of  various  displacement  sets  used  in  dynamic  analysis 
(USETD),  tables  relating  the  internal  and  external  grid  point  numbers  (GPLD) , including 
7^^_,PPiri^s  introduced  for  dynamic  analysis  (SILD),  and  prepares  Transfer  Function  Pool 
(TFP00L),  Dynamic  Loads  Table  (DLT),  Nonlinear  Function  Table  (NLFT),  Transient  Response 
List  (TRL) . ^ 

Go  to  DMAP  No.  147  and  print  Error  Message  No.  2 if  there  is  no  Eigenvalue  Extraction  Data. 

Equivalence  LG0J  to  [G^]  and  [Gm]  to  [G^]  if  there  are  no  extra  points  introduced 

for  dynamic  analysis. 

READ  extracts  real  eigenvalues  and  eigenvectors  from  the  equation 

“aa"  W'°  • 

calculates  rigid  body  modes  by  finding  a square  matrix  [*  ] such  that 

ro 
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is  diagonal  and  normalized,  computes  rigid  body  eigenvectors 


t*  1 
LVaoJ 


calculates  modal  mass  matrix 


^ro 
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Cm]  = [^CMaa]C*aJ 

and  normalizes  eigenvectors  according  to  one  of  the  following  user  requests: 

1)  Unit  value  of  a selected  component 

2)  Unit  value  of  the  largest  component 

3)  Unit  value  of  the  generalized  mass. 

83.  0FP  formats  the  summary  of  eigenvalue  extraction  information  (0EIGS)  prepared  bv  READ  and 

places  it  on  the  system  output  file  for  printing.  p p oy  Ktau  and 

84.  Go  to  DMAP  No.  151  and  print  Error  Message  No.  4 if  no  eigenvalues  were  found. 

85’  fiLfforraSri55fngi9enVall,eS  (LAHA)  prepared  by  READ  and  places  them  on  the  W*™  output 

86.  MTRXIN  selects  the  direct  input  matrices  [K2  1,  [M2  1 and  fB2  1 

PP  L ppJ  PPJ* 

89.  Equivalence  [M2p]  to  [M2,],  [B2p]  to  [B2d]  and  [K2p]  to  [K2d]  if  no  constraints 

are  applied,  and  LMaa3  to  [Mdd]  if  there  are  no  direct  input  mass  matrices  and  no  extra 
points  introduced  for  dynamic  analysis. 

90.  GKAD  applies  constraints  to  direct  input  matrices  [K2],  [M2]  and  [B2  ],  forminq 

. 9 „ „ ? n PP  PP  PP 

C^rf].  CMfinJ  and  [B2d]. 


91  • x^nSaen|mbg|p0p5gri?r]esS5  mass  and  damPin9  matrices  in  modal  coordinates  for  use  in 


■ w * fciro&HW  • 

■ E»J  * hJuMddK**3 

and 

■ M * . 

where 

mi 

= modal  masses  , 

bi 

= m.  2tt  fi.  g(f.j) 

and 

ki 

= m,.  4tt2  f .2  . 

All  matrices  are 

real . 

92.  Go  to  DMAP  No.  153  and  print  Error  Message  No.  5 if  there  is  no  Transient  Response  List. 
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95. 


97. 


99. 


100. 

101. 


102. 

103. 

104. 

105. 

106. 
107. 
110. 

113. 

114. 

115. 

116. 
117. 

119. 

120. 


Beginning  of  loop  for  additional  dynamic  load  sets. 

CASE  extracts  the  appropriate  record  from  CASECC  corresponding  to  the  current  loop  and 
copies  it  into  laseaa. 

TRLG  generates  matrices  of  loads  versus  time,  {P*},  {pj}  and  {pj>  are  generated  with 
one  column  per  output  time  step.  {PdJ  and  (Ph>  are  generated  with  one  column  per 
solution  time  step,  and  the  Transient  Output  List  (T0L)  is  a list  of  output  time  steps. 


Equivalence  {P^}  to  { Pp}  if  the  d and  p sets  are  the  same. 

TRD  forms  the  linear,  * and  nonlinear,  {P^  , dynamic  load  vectors  and  integrates 


the  equations  of  motion  over  specified  time  periods  to  solve  for  the  displacements, 
velocities  and  accelerations,  using  the  following  equation 


[MhhP2+  BhhP  + W = {Ph}  + {C}  • 

VDR  prepares  displacements,  velocities  and  accelerations,  sorted  by  time  step,  for  output 
points)  ^ the  6Xtra  points  introduced  for  dynamic  analysis  and  modal  coordinates  {solution 

Go  to  DMAP  No.  108  if  there  is  no  output  request  for  the  solution  points. 

SDR3  sorts  the  solution  point  displacements,  velocities,  accelerations  and  nonlinear  load 
vectors  by  extra  point  or  mode  number. 


0FP  formats  the  requested  solution  point  displacements,  velocities,  accelerations  and 
nonlinear  load  vectors  prepared  by  SDRS  and  places  them  on  the  system  output  file  for 

Hrl  hfl 


XYTRAN  prepares  the  input  for  X-Y  plotting  of  the  solution  point  displacements,  velocities, 
accelerations  and  nonlinear  load  vectors  vs.  time. 


XYPL0T  prepares  the  requested  X-Y  plots  of  the  solution  point  displacements,  velocities, 
accelerations  and  nonlinear  load  vectors  vs.  time. 


Go  to  DMAP  No.  142  if  there  is  no  output  request  involving  dependent  degrees  of  freedom, 
forces  and  stresses,  or  deformed  structure  plots. 


Go  to  DMAP  No.  126  if  the  mode  acceleration  technique  is  not  requested  and  if  there  are  no 
requests  for  deformed  structure  plots. 

DDR1  transforms  the  solution  vector  displacements  from  modal  to  physical  coordinates 
{ud}  = ^dh]{uh}  * 

Go  to  DMAP  No.  118  if  the  mode  acceleration  technique  is  not  requested. 

DDR2  calculates  an  improved  displacement  vector  using  the  mode  acceleration  technique. 
Equivalence  {u^}  to  the  improved  displacement  vector.  (Flag  N0M0D  is  negative  since  the 
mode  acceleration  technique  is  requested). 

Equivalence  {u^}  to  {up}  if  no  constraints  are  applied. 

Go  to  DMAP  No.  122  if  no  constraints  are  applied. 


3.13-10  (09/30/83) 

io/3 


MODAL  TRANSIENT  RESPONSE 


121 


123. 

124. 

125. 
127. 


128. 

129. 

130. 

131. 

132. 


SDR1  recovers  dependent  components  of  displacements 


OS  POOR  QUALITY. 


{uo}  " 


iuf  + V 

h;i  = {u"+u*} 


K) = ^ + v 


{um}  * CGm]{uf  + ue}  » 


un  * ue| 


= v 


and 


recovers  single-point  forces  of  constraint  {qs > = ..{p  } + ] {u  J 


d?“p.atSPvelocTt?  v1SS  (S’)  “nVXTXfnt  T™  T1' 

sorte™byttiS!'s’ep°r  °“tP1,t  an<l  tra"s1at,on  components  of  the  displacement  vector  (PUSV), 

SDR3  prepares  requested  output  sorted  by  point  number  or  element  number. 

Go  to  DMAP  No.  134. 

SDR1  recovers  dependent  components  of  eigenvectors 


V = 0#  <*n} 


• 4 = {*f + u«> 


{V  3 ftjJ]  4n  + ue}  , 


{*g  + ue}  = V 


and  recovers  single-point  forces  of  constraint  {qg}  = [Kfs]T{$f}# 

snH2c^aliUlat®S+eIe,Iient  forces  (IEfrl)  and  stresses  (IES1)  and  prepares  eigenvectors  flPHIP" 
and  single-point  forces  of  constraint  (IQP1)  for  output  sorted  by  time  Silp?  ( 

SDR2  prepares  load  vectors  for  output  (0PPA)  sorted  by  time  step. 

SDR3  prepares  the  requested  output  sorted  by  point  number  or  element  number. 

mV ?e5ua“ed)ra  t0  ^ (F,a9  ,s  nes,t1',a  sl'"“  «"=  a«alerat1on  technique  i 

SSrS*1 BLV^Sin  SSTSSS-AfSW 
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133.  Equivalence  ZUPV2  to  0UPV2,  ZQP2  to  0QP2,  ZES2  to  0ES2  and  ZEF2  to  0EF2.  (Flag  M0DACC  is 
negative  since  the  mode  acceleration  technique  is  not  requested). 

135.  0FP  formats  the  requested  output  prepared  by  SDR3  (with  mode  acceleration)  or  DDRMM  (no  mode 
acceleration)  and  places  it  on  the  system  output  file  for  printing. 

136.  Go  to  DMAP  Ho.  139  if  no  deformed  structure  plots  are  requested. 

137.  PL0T  prepares  all  requested  deformed  structure  and  contour  plots. 

138.  PRTMSG  prints  plotter  data,  engineering  data,  and  contour  data  for  each  deformed  plot 
generated. 

140.  XYTRAN  prepares  the  input  for  requested  X-Y  plots. 

141.  XYPL0T  prepares  the  requested  X-Y  plots  of  displacements,  velocities,  accelerations,  forces, 

stresses,  loads  and  single-point  forces  of  constraint  vs.  time. 

143.  Go  to  DMAP  No.  157  and  make  normal  exit  if  no  additional  dynamic  load  sets  need  to  be 

processed. 

144.  Go  to  DMAP  No.  95  if  additional  dynamic  load  sets  need  to  be  processed. 

145.  Print  Error  Message  No.  3 and  terminate  execution. 

146.  Go  to  DMAP  No.  157  and  make  normal  exit. 

148.  Print  Error  Message  No.  2 and  terminate  execution. 

150.  Print  Error  Message  No.  1 and  terminate  execution. 

152.  Print  Error  Message  No.  4 and  terminate  execution. 

154.  Print  Error  Message  No.  5 and  terminate  execution. 

156.  Print  Error  Message  No.  6 and  terminate  execution. 
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3*13-3  Output  for  Modal  Transient  Respnnsp 

Th8  Eigenvalue  Summary  Table  and  the  Eigenvalue  Analysis  Summary,  as  described  under  Normal 
Mode  Analysis  (see  Section  3.4.3),  are  automatically  printed.  All  real  eigenvalues  extracted  are 
included  even  though  not  all  are  used  in  the  modal  formulation. 


Output  that  may  be  requested  is  the  same  as  that  described  under  Direct  Transient  Response. 

Output  for  S0LUTI0N  points  will  have  the  modal  coordinates  identified  by  the  mode  number  determined 
in  real  eigenvalue  analysis. 

Tt,e  eigenvectors  used  in  the  modal  formulation  may  be  obtained  for  the  S0LUTI0N  points  by 

using  the  nLTER  feature  to  print  the  matrix  of  eigenvectors  following  the  execution  of  READ.  The 

eigenvectors  for  all  points  in  the  model  .ay  be  obtained  by  running  the  problem  initially  on  the 

Korrn.1  «ode  Analysis  rigid  format  nr  by  mating  a modified  restart  using  the  Normal  Bode  Analysis 
rigid  format. 


3*13*4  Case  Control  Deck  for  Modal  Transient  Respnn.P 

The  following  items  related  to  subcase  definition  and  data  selection  must  be  considered  in 
addition  to  the  list  presented  with  Direct  Transient  Response: 

1.  METH0D  must  appear  above  the  subcase  level  to  select  an  EIGR  card  that  exists  in  the 
Bulk  Data  Deck. 

2.  AH  of  the  eigenvectors  used  in  the  modal  formulation  must  be  determined  in  a single 
execution. 

3.  An  SPC  set  must  be  selected  above  the  subcase  level  unless  the  model  is  a free  body  or 

all  constraints  are  specified  on  GRID  cards.  Scalar  Connection  cards  or  with  General 
Elements. 

4.  SDAMPING  must  be  used  to  select  a TABDMP1  table  if  structural  damping  is  desired. 

3-13*5  Parameters  for  Modal  Transient  Response 

The  following  parameters  are  used  in  Modal  Transient  Response: 

1.  GRDPNT  - optional.  A positive  integer  value  of  this  parameter  will  cause  the  Grid  Point 
Weight  Generator  to  be  executed  and  the  resulting  weight  and  balance  information  to  be 
printed.  All  fluid  related  masses  are  ignored. 
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2.  HTMASS  - optional.  The  terms  of  the  structural  mass  matrix  are  multiplied  by  the  real 
value  of  this  parameter  when  they  are  generated  in  EMA.  Not  recommended  for  use  in 
hydroelastic  problems. 

3.  C0UPMASS  - CPBAR,  CPR0D,  CPQUAD1,  CPQUAD2,  CPTRIA1,  CPTRIA2,  CPTUBE,  CPQDPLT,  CPTRPLT, 
CPTRBSC  - optional.  These  parameters  will  cause  the  generation  of  coupled  mass  matrices 
rather  than  lumped  mass  matrices  for  all  bar  elements,  rod  elements,  and  plate  elements 
that  include  bending  stiffness. 

4.  LFREQ  and  HFREQ  - required  unless  LM0DES  is  used.  The  real  values  of  these  parameters 
give  the  frequency  range  (LFREQ  is  the  lower  limit  and  HFREQ  is  the  upper  limit)  of  the 
modes  to  be  used  in  the  modal  formulation. 

5.  LM0DES  - required  unless  LFREQ  and  HFREQ  are  used.  The  integer  value  of  this  parameter 
is  the  number  of  lowest  modes  to  be  used  in  the  modal  formulation. 

6.  M0DACC  - optional.  A positive  integer  value  of  this  parameter  causes  the  Dynamic  Data 
Recovery  module  to  use  the  mode  acceleration  method.  Not  recommended  for  use  in 
hydroelastic  problems. 

7.  ISTART  - optional.  A positive  value  of  this  parameter  will  cause  the  TRD  module  to  use 
the  second  (or  alternate)  starting  method  (see  Section  11.4  of  the  Theoretical  Manual). 
The  alternate  starting  method  is  recommended  when  initial  accelerations  are  significant 
and  when  the  mass  matrix  is  non-singular. 

8.  ASET0UT  - optional.  A positive  integer  value  of  this  parameter  causes  the  ASET  output 
data  block  to  be  generated  by  the  GP4  module.  A negative  integer  value  or  0 suppresses 
the  generation  of  this  output  data  block.  The  default  value  is  0. 

9.  AUT0SPC  - reserved  for  future  optional  use.  The  default  value  is  -1. 

3.13.6  Optional  Diagnostic  Output  for  PEER 

Special  detailed  information  obtained  by  requesting  DIAG  16  in  the  Executive  Control  Deck  is 

the  same  as  that  described  under  Normal  Mode  Analysis  (see  Section  3.4.6). 

3.13.7  The  APPEND  Feature 

The  APPEND  feature  can  be  used  for  real  eigenvalue  extraction  in  Modal  Transient  Response. 

See  Section  3.4.7  for  details. 
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3*13.8  The  CONTINUE  Feature 

The  CONTINUE  feature  can  be  used  for  coupled  transient  analysis  in  Nodal  Transient  Response. 
See  Section  3.10.6  for  details. 


3’13-9  Rigid  Format  Error  Messages  from  Modal  Transient  Respond 

The  following  fatal  errors  are  detected  by  the  DMAP  statements  in  the  Modal  Transient 
Response  rigid  format.  The  text  for  each  error  message  is  given  below  in  capital  letters  and  is 
followed  by  additional  explanatory  material,  including  suggestions  for  remedial  action. 


M0DAL  TRANSIENT  RESP0NSE  ERR0R  MESSAGE  N0.  1 - MASS  MATRIX  REQUIRED  F0R  M0DAL  F0RMULATION. 

no!!st“ctS,T^ 


MmLTRANSIENT  RESP0NSE  ERR0R  MESSAGE  N0 
EIGENVALUE  ANALYSIS. 


2 - EIGENVALUE  EXTRACTI0N  DATA  REQUIRED  F0R  REAL 


Eigenvalue  extraction  data  must  be  supplied 
Case  Control  Deck  must  select  an  EIGR  set. 


on  an  EIGR  card  in  the  Bulk 


Data  Deck  and  METH0D  in  the 


M0DAL  TRANSIENT  RESP0NSE  ERR0R  MESSAGE  N0.  3 - ATTEMPT  T0  EXECUTE  M0RE  THAN  100  L00PS. 
K^IeM  — ■ - * ~ by 


M0DAL  TRANSIENT  RESP0NSE  ERR0R  MESSAGE  N0.  4 - REAL  EIGENVALUES  REQUIRED  F0R  M0DAL  F0RMULATI0N 
No  real  eigenvalues  were  found  in  the  frequency  range  specified  by  the  user. 


{WML  TRANSIENT  RESP0NSE  ERR0R  MESSAGE  N0. 
RESP0NSE  CALCULATI0NS. 


5 - TRANSIENT  RESP0NSE  LIST  REQUIRED  F0R  TRANSIENT 


Time  step  intervals  to  be  used  must  be  specified 
selection  must  be  made  in  the  Case  Control  Deck. 


on  a TSTEP  card  in  the  Bulk  Data  Deck  and  a TSTEP 


M0DAL  TRANSIENT  RESP0NSE  ERR0R  MESSAGE  N0.  6 - N0  STRUCTURAL  ELEMENTS  HAVE  BEEN  DEFINED. 
No  structural  elements  have  been  defined  with  Connection  cards. 
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3.14  NORMAL  MODES  WITH  DIFFERENTIAL  STIFFNESS 

3.14.1  DMAP  Sequence  for  Normal  Modes  with  Differential  Stiffness 

RIGID  FORMAT  DMAP  LISTING 
RELEASE  APR.  1984 

DISPLACEMENT  APPROACH,  RIGID  FORMAT  13 

LEVEL  2.0  NASTHAN  DMAP  COMPILER  - SOBRCE  LISTING 


OPTIONS  IN  EFFECT  GO  ERR=2  LIST  NODECK  NOREF  NOOSCAR 


1 BEGIN 

2 FRECHK 

3 FILE 

4 PARAM 
(jT>  GPI 

(3)  plttrah 
(3>  CP2 

8 PARAML 

9 PURGE 
(To)  COND 
(TT)  PLTSET 

(75)  prtmsg 

13  PARAM 

14  PARAM 

(75)  COND 

(75)  PLOT 

(75)  PRTMSG 

18  LABEL 
(T*  > CP3 
(So)  TA1 

(2?)  COND 

22  PURGE 

23  PARAM 

24  P.VRAM 
(25)  EiIG 

26  PURGE 
(27)  COND 

(55)  EMA 

29  LABEL 


DISP  13  - NORMAL  MODES  WITH  DIFFERENTIAL  STIFFNESS-APR.  1984  8 
ALL  8 

LAMA=  APPEND/PH  I A=  APPEND  8 
//SMPY*/CARDN0/0/0  8 

GE0M1 , GE0M2  ,/GFL,  EQEXI N , GPDT,  CSTM,  BGPDT,  S I L/S , N,  LUSET/  NOGPDT/ 
MINUSX=-I  8 

BGPDT, S 1L/BGPDP , S I P/LUSET/S , N.LUSEP  S 
GE0M2, EQEXI N/ECT  S 
PCDB//*PRES*////JUMPPLGT  8 
PLTSETX,  PLTPAR,  GPSETS , ELSETS/JUKPPLOT  8 
Fl.JUMPPLOT  8 

PC3B , EQEXI R , ECT/FLTSETX,  PLTPAR,  GPSETS , ELSETS/S  ,N,NSIL/  S , N . 

JUMPPLOT  S 

PLTSETX//  $ 

//*MPY*/FLTFLG/l/l  S 

//«MPY*/PF ILE/O/O  S 

PI, JUMPPLOT  8 

PLTPAR, GPSETS, ELSETS, GASECC, BGPDT.EQEXIH, SIL,  ,ECT,  ,/FLOTXI/ 

NS I L/LU3ET/S , N , JUMPPLOT/S , N , PLTFLC/S , N , PF I LE  S 

PL0TX1//  8 

PI  S 

GE0M3 , EQEXI  N , GE0M2/SLT,  GPTT/KOGRAV  S 

ECT,  EPT,  BGPDT,  SIL,  GPTT,  CSTM/EST,  GE I , GPECT, , /LUSET/S , N , NOS  I HP/ 1/ 
S , N , NOGENL/S , H , GENEL  S 

ERROR I, KOS IMP  S 

OGRST/GENEL  S 

//KADD#/NOKGGX/1/0  S 

//*ADD*/N0MGG/l/0  S 

EST.CSTM,HPT,DIT,GE0M2,/KELM.KDICT,MELM,WDICT,  ,/S,K,NOKGGX/  S. 

N,  NOMGG////C,  Y,  COUPMASS/C,  Y,  CPBAR/C,  Y,  CPROD/C,  Y.  CFQUADt/C,  Y, 
CPQUAD2/C , Y.  CPTRI At/C,  Y.CPTRI A2/  C , Y.  CPTUBE/C . Y. CPQDPLT/C , Y, 
CFTRPLT/C , Y, CPTRBSC  S 

KGGX.GPST/NOKGCX  S 

JMPKGG,  tIOKGGX  S 

GPECT,  KOICT,  KELM/KCGX,  GPST  3 

JMPKGG  8 
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DISPLACEMENT  APPROACH.  RIGID  FORMAT  13 

LEVEL  2,0  NASTRAN  DMAP  COMPILER  - SOORCE  LISTING 


C3g)  COND 
<20)  EMA 
(32)  COND 
(55)  GPWG 
(55)  OFP 

35  LABEL 
(36)  EQUIV 
(5?)  COND 
(55)  SMA3 

39  LABEL 

40  PARAH 
(4l)  GP4 


(42)  COND 

43  PARAM 

44  PURGE 

(45)  COND 

(46)  JUMP 
47  LABEL 

(55)  COND 
49  PARAM 
(50)  COND 
(57)  GPSP 
(52)  OFP 
53  LABEL 
(5?  EQUIV 
55  s'  COND 


ERRORS, NOMGG  S 

GPECT,  MDICT,  MELM^MGG,  /-  1/C,  Y,  WKASS=  1 . 0 * 

LBL1 , GRDPNT  S 

BGPDP , CSTM,  EQEXIN , MCG/OGPWG/V,  Y,  GHDPHT/C , Y,  VTMASS  8 
OGPHG, , , , , //8 , K , CAHDHO  3 
LBL1  8 

KGGX, KGG/HOGENL  8 
LBLU.NOGENL  8 

GEI.KGGX/KGG/LUSET/NOGENL/NOSIMP  8 
LBLU  3 

//*HPY*/HSKIP/G/0  3 

CASECC,  GE0M4,  EQEXIN,  GPDT.BGPDT,  CSTM,  GFST/RG,  YS,  USET,  ASET/' 
LUSET/S, N, MPCFl/S.N,  MPCF2/S,N, SINGLE/S.N,  OMIT/S, N, REACT/S, N, 
HSKIP/S , N, REFEAT/S , N , HOSET/S , N , NOL/S , N , NOA/C , Y,  ASETOUT/  S , Y, 
AUTOSPC  3 

ERR0R6 , NOL  3 

//*AND*/NOSR/SINGLE/HEACT  8 

GM/MPCFI/GO,  KOO,  LOO,  PO,  UOOV,  RUOV/OMIT/PS , KFS , KSS/S  INGLE/  QG/ 
KOSR  B 

LBL4D, REACT  3 
ERR0R2  3 
LBL4D  S 
LBL4.GENEL  3 

//*EQ*/GPSFFLC/AUTOSFC/0  3 
LBL4, GPSPFLG  3 

GPL.  GPST,  USET, S IL/OGPST/S, N, HOGFST  3 
OGPST, , , , .//S.N.CARDNO  8 
LBL4  8 

KGG.KNN/MPCFl  S 
LBL2.KPCF1  3 


(56)  MG El 

(57)  MCE2 
58  LABEL 

dD  EQUIV 

(60)  COND 

(6 1)  SCE1 
62  LABEL 

(55)  EQUIV 
(64;  COND 


USET,  RG/GM  S 
USET.GM.KGG, ,,/KNN,,,  S 
LBL2  8 

KNN.KFF/SINGLE  3 
LBL3, SINGLE  8 

USET, KHN,,,/KFF,KFS, KBS,,,  ® 
LBL3  8 

KFF.KAA/OMIT  8 
LBL5.0MIT  S 
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SMP1 

66  LABEL 
<6?)  RBMG2 

(68)  SSG1 

(69)  EQUIV 

(53)  COND 

(7l)  SSG2 
72  LABEL 

(73)  SSG3 

(74)  COND 

(75)  MATGPR 


USET,KFF,,,/GO,KAA,KOO,LOO, ,,,,  s 
LBL5  S 
KAA/LLL  $ 


qf*t  ivpht 
LUSET/1  (5 


GSTM,  S IL,  EST,  MPT,  GPTT,  EDT,  MGG,  CASECC  ,DIT,  /PG  , 


>>>.✓ 


PG. PL/NOSET  ® 

LBL 10, NOSET  ffi 

USET,GH,YS,KFS,GO.,PG/,PO,PS,PL  0 

LBL16  S 


m^epsiAsPL* L0° ’ K00’P0''ULV’ noov. uulv, ruov/qmit/v, y,  ires=- u i/s, 

LBL9, IRES  6 

GPL,USET,SIL,RULV//*L*  * 


\76j  MATGPR 
77  LABEL 

(78)  SDR1 

(79)  SDR2 

(80)  OFP 
(m)  COND 

(82)  PLOT 

(83)  PRTK3G 
84  LABEL 

(65)  TAI 

(55)  DJMGl 


GPL,  USET,  S IL,  RU0V//*0*  S 
LBL9  3 


USET, PG, ULV, UOOV , YS, GO.GK.PS, KFS.KSS, /UGV, PGG, QG/ 1/*BKL0*  8 

QUGV I , OPGI , OGGI , OEF I , OES 1 , //S , N, CARDHO  8 
P2, JUMPPLOT  8 

PL^ffi/NsfL/Luiro/JUMPPLOT/PLTOLG/’S^N  JPFILE^S^1^^^ ’ ’ GFECT’ 0E9,/ 

PLOTX2//  8 
P2  8 


G^oii^£3gISlLsiL’GPTO-cs^xl^*X3*ECip,r*GPCT'"LUSET--  K OS  IMP/ 

DSCOSET^’ S IL>  EDT’ UCV  • CS™'  KPT.  ECPT.  CPCT,  D IT/KDGC/  S.N, 


(5?)  EQUIV 

(J3)  COND 
(89)  MCE2 
90  LABEL 
(5j)  EQUIV 
(92)  COND 
(5§>  SCSI 
94  LABEL 
(98)  EQUIV 
(96)  COND 
(9?)  SfIP2 
(53)  8HP2 


KDGG,KDNN/MPCF2  / MGG, MNN/MFCF2  8 
LBL2D.MPCF2  3 

USET, GM, KDGC, MGG,  ,/KDNN.MNN, , S 
LDL2D  3 

KDNN.KDFF/S INGLE  / MNN, MFF/SINGLE  8 
LBL3D, SINGLE  S 

USET,  KDNN , MKH , , /KDFF , KDFS , KDSS , MFF , , S 
LBL3D  8 

KDFF , KDAA/GHIT  / MFF,  flAA/OMIT  8 

LBL5D.0MIT  8 

USET , GO , KDFF/KDAA  8 

USET,  GO,  MFF/IIAA  8 
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99  LABEL  LBL5D  8 

100  PARAM  //*ADB*/DSCOSET/- 1/0  S 

(TO?)  E'lUIV  PL,  PBL/DSCOSET/PS.PES/DSCOSET/YS,  YBS/DSCOSET/UOOV.UBOOV/ 

DSCOSET  8 

102  PARAM  //*MPY*/NDSKIP/0/9  8 

(To5)  D'3MG2  HPT.  KAA,  KD AA,  KFS , KDFS , KSS , K3SS , P L , PS , VS , UOOV/KBLL , KBFS  , KBSS , 

qoo;  DSMG2  PBL,  PBS,  YBS , UBOOV/S , H \ NDSKIF/S , N , REPEATD/DSCOSET  8 


(104)  RBMG2  KBLL/LBLL/S.N, POWER/S, N.DET  8 


J05)  PRTPARM  //0/*DET*  ffi 


J06)  PRTPARII  //0/*POUER*  8 


(JOJ)  SSG3  LBLL.KBLL.PBL, . ,/UBLV.  .R0BLV./-1/V.  Y,  IRES/NDSKIP/  S.N.EFSl  8 

(JOB)  COND  LBL9D,  IRES  3 

(109)  HVTGPR  GPL , USET , S I L,  RUBLV//*L*  ® 

110  LABEL  LBL9D  E 

(Tn)  SDR1  USET, , UBLV , U300V , YBS , GO , GM,  PBS , KBFS , KBSS , /UBGV , . QBG/NDSKI P/# 

^ DSI*  S 

(ITS)  SDRS  CASECO,CSTM.HPT,DlT,EaSXIN,SIL,G?TT,E»T,BGPDP,,QBG,UBGV,EST, ,/, 

^ J 0&3G1 .0UBGV1 ,0ESB1 , 0EFB1  ,PUBGV1/*DS1*  8 

OFF  0Q3CI , OUBGVI , 0ESB1 ,0EFB1 , , //S , N , C ARDNO  S 


(TT5>  BPD 


NODE  S 


(U5)  COND  ERR0R3 , IIOEED  S 

116  PARAM  //»MPY*/NEICV/I/-1  8 

(fi*  HEAD  KBLL.MAA, . . EED . USET,  GASECC/LAMA.  PHI  A.  MI , 0EIGS/*fI0DES*/  S.N. 

' NEIGV/3  S 

(H|)  OFF  OEICS,,,,.//S,N,GAHDN0  S 

(U9)  COND  ERH.0R4, HEIGV  £ 

(J2g)  OFP  LAMA,  • • < ,//S,N,CARDHO  3 

(J21)  SDRI  USET,,  P1IIA...  GO.  GM,.  KDFS,  ./PHIG.,BaG/l/*REIG*  8 

^ CASE  CA'FECC,/CASEXX/*TRANRESP*/KEPEAT=  3/LOOP  8 

<5>  — • LAMA* PHIG* EST*  •/- 

(£g)  OFP  0P3IG, OBQGI  ,0BEF1 . OBESI , ,//S,  N.GARDHO  S 

(J25)  COND  P3 , JUNFPLOT  S 

/* — in  ELSETS . CASEGC , EGPDT, EOEXIK , S IP , , PPHIC, GPECT, 

PL0T  • K • PFILE  8 


(J2?)  PRTMSG  PL0TX3//  8 

t2B  L.ABEL  P3  8 

(129)  JUMP  FINIS  8 

130  LABEL  ERROR 1 8 

(13])  PHTPARM  //-1/8HHDS#  S 
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LEVEL  2. 

132  LABEL 
(|3g)  PRTPARE 
134  LABEL 
(135)  PRTPARM 
136  LABEL 
<1^>  PRTPARM 
13B  LABEL 
<@)  PRTPARM 
140  LABEL 
dH)  PRTPARM 

142  LABEL 

143  PURGE 

144  EHD 


DHAP  LISTING 
1984 

APPROACH,  RIGID  FORMAT  13 
8 HASTRAH  BMAP  COMPILER  - SOURCE  LISTING 

ERRORS  S 
//-2/SNMDS*  8 
ERR0R3  8 
/V-3/*HHDS*  8 
ERR0R4  8 
/S-4/*VttDS*  8 
ERRORS  8 
//-$/* BMDS*  fl 
ERRORS  8 
//-6/*HfIDS*  S 
FINIS  8 
DUMKV/'MIHCSl  8 
8 


ORiGim.i 

POOR 


Quality 
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3.14.2  Description  of  DMAP  Operations  for  Normal  Modes  with  Differential  Stiffness 

5.  GP1  generates  coordinate  system  transformation  matrices,  tables  of  grid  point  locations,  and 
tables  relating  the  internal  and  external  grid  point  numbers. 

6.  PLTTRAN  modifies  special  scalar  grid  points  in  the  8GPDT  and  SIL  tables. 

7.  GP2  generates  Element  Connection  Table  with  internal  indices. 

10.  Go  to  DMAP  No.  18  if  there  are  no  structure  plot  requests. 

11.  PITSET  transforms  user  input  into  a form  used  to  drive  the  structure  plotter. 

12.  PRTMSG  prints  error  messages  associated  with  the  structure  plotter. 

15.  Go  to  DMAP  No.  18  if  no  undeformed  structure  plots  are  requested. 

16.  PL0T  generates  all  requested  undeformed  structure  plots. 

17.  PRTMSG  prints  plotter  data  and  engineering  data  for  each  undeformed  plot  generated. 

19.  GP3  generates  Static  Loads  Table  and  Grid  Point  Temperature  Table. 

20.  TA1  generates  element  tables  for  use  in  matrix  assembly  and  stress  recovery. 

21.  Go  to  DMAP  No.  130  and  print  Error  Message  No.  1 if  no  structural  elements  have  been 
defined. 

25.  EMG  generates  structural  element  stiffness  and  mass  matrix  tables  and  dictionaries  for  later 
assembly  by  the  EMA  module. 

27.  Go  to  DMAP  No.  29  if  no  stiffness  matrix  is  to  be  assembled. 

28.  EMA  assembles  stiffness  matrix  [K*g]  and  Grid  Point  Singularity  Table. 

30.  Go  to  DMAP  No.  138  and  print  Error  Message  No.  5 if  no  mass  matrix  is  to  be  assembled. 

31.  EMA  assembles  mass  matrix  [M  ]. 

32.  Go  to  DMAP  No.  35  if  no  weight  and  balance  information  is  requested. 

33.  GPWG  generates  weight  and  balance  information. 

34.  0FP  formats  the  weight  and  balance  information  prepared  by  GPWG  and  places  it  on  the  system 
output  file  for  printing. 

36.  Equivalence  [K*g]  to  [Kgg]  if  there  are  no  general  elements. 

37.  Go  to  DMAP  No.  39  if  there  are  no  general  elements. 

38.  SMA3  adds  general  elements  to  [Kgg]  to  obtain  stiffness  matrix  [Kgg]. 

41.  GP4  generates  flags  defining  members  of  various  displacement  sets  (USET),  forms  multipoint 
constraint  equations  [Rg]  {ug>  = 0 and  forms  enforced  displacement  vector  {Ysl. 

42.  Go  to  DMAP  No.  140  and  print  Error  Message  No.  6 if  no  independent  degrees  of  freedom  are 
defined. 

45.  Go  to  DMAP  No.  47  if  there  are  no  support  cards. 

46.  Go  to  DMAP  No.  132  and  print  Error  Message  No.  2. 

48.  Go  to  DMAP  No.  53  if  general  elements  are  present. 
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so.  Go  to  DMAP  Ho.  53  If  „„  potential  grid  point  ex1st. 

“•  GPSP  s™ntes  ‘ table  "f  srtd  point  singularities. 

on  the  sys tem ^output 6f i/e Pf or ^rfnt^ng!*  Pl”n£  s1nsularit,es  prepared  by  GPSP  and 
54.  Equivalence  [Kgg]  to  [«„„]  If  „„  multipoint  constraints  exist, 
ss.  Go  to  CHAP  no.  58  if  no  multipoint  constraints  exist. 

56.  MCE1  partitions  multipoint  constraint  equations  [R  ] . j y and  solves  for 
multipoint  constraint  transformation  matrix  [G^  = -[R)nr1[R  ]. 


f-0  >■■■<'  r - 

' 

QiMUTY 


places  it 


57.  MCE2  partitions  stiffness  matrix 


V • 


■SjlJJi 


and  performs  matrix  reduction 


Kmn 


i K 


mm 


tK""]  ’ [K""]  * [Gi]lKmnJ  * * tsjltiyciy. 


59.  Equivalence  CK^J  to  [KffJ  if  „„  single-point  constraints  exist. 
50.  Go  to  DMAP  no.  62  if  no  single-point  constraints  exist. 

61.  SCE1  partitions  out  single-point  constraints 


- 


fffj_Kfs 
V 1 KSSJ 


63.  Equivalence  [Kff]  to  [Kga]  if  no  omitted  coordinates  exist. 

64.  Go  to  DMAP  No.  66  if  no  omitted  coordinates  exist. 

65.  SMPI  partitions  constrained  stiffness  matrix 


[Kff]  = 


Vj_Kao 

Koa  1 Koo 


solves  for  transformation  matrix  [G  ] = -fK  r1TK  T 

oJ  L ooJ  LIW 

and  performs  matrix  reduction  [KflaJ  = [^  ] + £KT  ]£G  ] . 

67.  RBMG2  decomposes  constrained  stiffness  matrix  [K  1 .°n  ini  1 
co  ccr,  aaJ  L wJL  uJ’ 

ob.  SSG1  generates  static  load  vectors  IP  }. 

69.  Equivalence  (Pg)  to  (P(,  if  n0  constraints  are  applied. 

20.  Go  to  DMAP  Ho.  72  if  no  constraints  are  applied. 
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SSG2  applies  constraints  to  static  load  vectors 


<v 


ty  Miy  + [G>m>  . 


{Pn} 


IPf>  - (Pf>  - CKfs](Ys} 


<Pf> 


*4  and  {P,}  = IPa}  + [G;]{P0} 


SSG3  solves  for  displacements  of  Independent  coordinates 
solves  for  displacements  of  omitted  coordinates 


toj)  - [K00r‘(p0j  , 
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calculates  residual  vector  (RULV)  and  residual  vector  error  ratio  for  independent 
coordinates  v 


{6V  = ■ 

3 

,P>£> 

(RU0V)  and  residual  vector  error  ratio  for  omitted 

MP0>  - EK00KuJ}  , 

= <uIH6P0> 

IpJhu°} 

74.  Go  to  DMAP  No.  77  if  residual  vectors  are  not  to  be  printed. 

75.  MATGPR  prints  the  residual  vector  for  independent  coordinates  (RULV). 

76.  MATGPR  prints  the  residual  vector  for  omitted  coordinates  (RU0V). 


and  calculates  residual  vector 
coordinates 


{6P0> 
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78.  SDR1  recovers  dependent  displacements 

{V  =^{V  + {uo}  * 


--  - CM  . 


rcr*  • 


V ■ MV  • 


■ v 

m > 


and  recovers  single-point  forces  of  constraint 

!v  • -,ps>  * »*]{«,>  * rKss]irsj  . 

and  P^Pares  load  vectors  (EPG1J 

translation  components  of  We  displS'enfSWr^f, 

80‘  printing? tS  tbe  tab,eS  «ld  places  the,  on  the  system  oatpot  file  for 

31.  So  to  DH.1P  No.  84  if  no  static  solution  deformed  structure  plots  are  requested. 

1 1“  *”  reqMS"d  SUt,C  def0r"ed  ~ contour  plots. 

deformedPrp’lot  genera  ted?*8’  sns,naer,n9  data,  and  contour  data  for  each  static  solution 

“•  ™ 9'™rateS  B'*nt  *ab,M  f“r  “ ia  differentia,  stiffness  matri*  assembly 
86.  DSMG1  generates  differential  stiffness  matrix  [Kd  1 

ggJ- 

"•  ;”"alenM  ^ * [K""J  ""  [V  * *m>  " » -tipoint  constraints  esist. 
o to  DMAP  No.  90  if  no  multipoint  constraints  exist. 

89.  MCE2  partitions  differential  stiffness  matrix 

1 


<3  - 


<n'K™ 

K! 1 C 


and  performs  matrix  reduction 

CK"n]  = [Kndn]  + [Gm^KJn3  + + ^[K^JEGJ. 

L1-  !qUiValenCe  CK-]  t0  ^ and  to  EMff]  if  no  Single-point  constraints  exist 

92.  Go  to  DMAP  No.  94  if  no  single-point  constraints  exist. 
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93.  SCE1  partitions  out  single-point  constraints 

a Kff  | K}_  HW  I 

tCi-Lr+i-  »u--+- 


POOH  QUALITY 


4 1 4 


Hsf  1 HSS 


95.  Equivalence  [K^J  to  [Kaa]  and  [M^]  to  [Mga]  if  no  omitted  coordinates  exist. 

96.  Go  to  DMAP  No.  99  if  no  omitted  coordinates  exist. 

97.  SMP2  partitions  constrained  differential  stiffness  matrix 


yd  . wd 
aa  I ao 


roll  1 _ au  1 au 

LKff]  

-I  * J 


1 kJ 

oa  oo 


and  performs  matrix  reduction  [K^=]  = [k!?  1 + rxjLlpL]  . 

□a  aa  * aO  0 


98.  SMP2  partitions  constrained  mass  matrix 

[Mff]  = ^a4-M— 

Mna  i M 
oa  oo 

and  performs  matrix  reduction 


■ Waa]  * * C^Wd.1  * B&IW 

101.  Equivalence  {P^}  to  {P^},  {P$}  to  {P^},  (Ys>  to  {Y^l  and  {u°}  to  {u°b}  if  a 
scale  factor  is  not  specified  on  a DSFACT  card. 

103.  DSMG2  adds  partitions  of  stiffness  matrix  to  similar  partitions  of  differential  stiffness 
matrix 

»b„3  ’ OW  * «Cl  • 

Bftl  ■ Kft.1  + "Cfcl  «* 

»ss3  " »ss3  * <,3 

and  multiplies  partitions  of  load  vectors  and  displacement  vectors  by  the  value  of  the 
differential  stiffness  scale  factor  (e) 


<4 

= HP,} 

) 

<4 

= 8{PS)  , 

{Ys} 

and 

<“5°> 

" Bfuo}  * 

' 7 
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106. 
107. 


108. 

109. 

111. 
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RBMG2  decomposes  the  combined  differential  stiffness  matrix  and  elastic  stiffness  matrix 

PRTPARM  prints  the  scaled  value  of  the  determinant  of  the  combined  differential  stiffness 
matrix  and  elastic  stiffness  matrix. 

PRTPARM  prints  the  scale  factor  (power  of  ten)  of  the  determinant  of  the  combined 
differential  stiffness  matrix  and  the  elastic  stiffness  matrix. 

SSG3  solves  for  displacements  of  independent  coordinates  for  the  value  of  differential 
stiffness  scale  factor  (b) 


and  calculates  residual  vector  (RBULV)  and  residual  vector  error  ratio  for  current 
differential  stiffness  load  vector 

(<)  - fpj>  - D&HuS)  , 


.b_ 


{p£}T{ujj} 


Go  to  DMAP  No.  110  if  the  residual  vector  for  current  differential  stiffness  load  factor  is 
not  to  be  printed. 

MATGPR  prints  the  residual  vector  for  current  differential  stiffness  load  factor. 

SDR1  recovers  dependent  displacements  for  the  current  differential  stiffness  scale  factor 


■ ny  mj>  * tuj") 


= {>!“}  , 


Jf 

„b 


{uj}  . 


X1 


and  recovers  single-point  forces  of  constraint  for  the  current  differential  stiffness 
scale  factor 


{<?!?}  - -iPbs}  * [Kgf]{u^>  + . 
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112. 

113. 

114. 

115. 
117. 


118. 

119. 

120. 

121. 


SSI*1/* ele.men?  f°rces.  (0EFB1)  and  stresses  (0ESB1)  and  prepares  displacement 
vectors  (0UBGV1)  and  single-point  forces  of  constraint  (0QBG1)  for  output  and  translation 
components  of  the  displacement  vector  (PUBGV1)  for  the  differential  stiffness  solution. 

0FP  formats  the  tables  prepared  by  SDR2  and  places  them  on  the  system  output  file  for 

111  b I lly  ■ 


DFD  extracts  Eigenvalue  Extraction  Data  from  Dynamics  data  block. 

Go  to  DMAP  No.  134  and  print  Error  Message  No.  3 if  there  is  no  Eigenvalue  Extraction  Data, 
READ  extracts  real  eigenvalues  and  eigenvectors  from  the  equation 


»«-  w-°  • 

calculates  rigid  body  modes  by  finding  a square  matrix  ] such  that 

[rn0]  - b;o]E»r][*ro] 

is  diagonal  and  normalized,  computes  rigid  body  eigenvectors 
calculates  modal  mass  matrix 


U ] = 

LVaoJ 


Dtp 


ro 

ro 


m = [tjiyi.,] 

and  normalizes  eigenvectors  according  to  one  of  the  following  user  requests: 


1)  Unit  value  of  a selected  component 
2}  Unit  value  of  the  largest  component 
3)  Unit  value  of  the  generalized  mass. 


0FP  formats  the  summary  of  eigenvalue  extraction  information  (0EIGS) 
places  it  on  the  system  output  file  for  printing. 


prepared  by  READ  and 


Go  to  DMAP  No.  136  and  print  Error  Message  No.  4 if  no  eigenvalues  were  found. 

0FP  formats  the  eigenvalues  (LAMA)  prepared  by  READ  and  places  them  on  the  system  output 
ri le  tor  printing. 


SDR1  recovers  dependent  components  of  the  eigenvectors 


{v  = UaI  • 


<V}S[GJ{V  * 


<v 
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A*  o 

and  recovers  single-point  forces  of  constraint  {qg}  = [Kfs]T{^}. 

1 122.  CASE  copies  the  record  corresponding  to  the  third  subcase  from  CASECC  into  CASEXX. 

123.  SDR2  calculates  element  forces  (0BEF1)  and  stresses  (0BES1)  and  prepares  eigenvectors 
(0PHIG)  and  single-point  forces  of  constraint  (0BQG1)  for  output  and  translation  components 
of  the  eigenvectors  (PPHIG)  for  the  normal  mode  solution. 

124.  0FP  formats  the  tables  prepared  by  SDR2  and  places  them  on  the  system  output  file  for 
printing. 

125.  Go  to  DMAP  No.  128  if  no  real  eigenvalue  solution  deformed  structure  plots  are  requested. 

126.  PL0T  generates  all  requested  real  eigenvalue  solution  deformed  structure  and  contour  plots. 

127.  PRTMSG  prints  plotter  data,  engineering  data,  and  contour  data  for  each  deformed  plot 
generated . 

129.  Go  to  DMAP  No.  142  and  make  normal  exit. 

131.  Print  Error  Message  No.  1 and  terminate  execution. 

133.  Print  Error  Message  No.  2 and  terminate  execution. 

135.  Print  Error  Message  No.  3 and  terminate  execution. 

137.  Print  Error  Message  No.  4 and  terminate  execution. 

139.  Print  Error  Message  No.  5 and  terminate  execution. 

. | ( Ml.  Print  Error  Message  No.  6 and  terminate  execution. 


' 


i 

ji 


7 

\ 

5 


I 


; 
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3’14*3  Output  for  Normal  Modes  with  Differential  Stiffness 

Th.  Eigenvalue  S„.ary  Table  and  the  Eigenvalue  Analysis  Su-ary,  as  described  under  dor.,1 
Mode  Analysis  (see  Section  3.4.3),  are  automatically  printed. 

The  value  of  the  determinant  of  the  sum  of  the  elastic  stiffness  and  the  differential 
stiffness  is  also  automatically  printed. 

The  following  output  may  be  requested: 

1.  Nonzero  components  of  the  applied  static  load  for  the  linear  solution  at  selected  grid 
points. 

2.  Displacement  and  nonzero  components  of  the  single-point  forces  of  constraint,  with  and 
without  differential  stiffness,  at  selected  grid  points. 

3.  Forces  and  stresses  in  selected  elements,  with  and  without  differential  stiffness. 

4*  Deformed  and  undeformed  plots  with  and  without  differential  stiffress. 

5.  Contour  plots  of  stresses  and  displacements  with  and  without  differential  stiffness. 

The  following  output  may  be  requested  for  the  Normal  Mode  Analysis  subcase: 

1.  Eigenvectors  along  with  the  associated  eigenvalue  for  each  mode. 

2.  Nonzero  components  of  the  single-point  forces  of  constraint  for  selected  modes  at 
selected  grid  points. 

3.  Forces  and  stresses  in  selected  elements  for  selected  modes. 

4.  Undeformed  plot  of  the  structural  model  and  mode  shapes  for  selected  modes. 

5.  Contour  plots  of  stresses  and  displacements  for  selected  modes. 

3-14*4  Ease  Control  Deck  for  Normal  Modes  with  Differential  Stiffness 

The  following  items  relate  to  subcase  definition  and  data  selection  for  Normal  Modes  with 
Differential  Stiffness: 

1.  The  Case  Control  Deck  must  contain  three  subcases.  Output  selections  may  be  made  above 
the  subcase  level  and  within  the  individual  subcases. 

2.  The  linear  solution  is  output  from  the  first  subcase.  The  static  differential  stiffness 

solution  is  output  from  the  second  subcase.  The  eigenvector  solution  is  output  from  the 
third  subcase. 

3.  An  SPC  set  must  be  selected  above  the  subcase  level  unless  all  constraints  are  specified 
on  GRID  cards. 
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4.  A static  loading  condition  must  be  defined  in  the  first  subcase  with  a L0AD, 
TEMPERATURE{L0AD),  or  DEF0RM  selection,  unless  all  loading  is  specified  by  grid  point 
displacements  on  SPC  cards. 

5.  DSC0EFFICIENT  must  appear  in  the  second  subcase,  either  to  select  a DSFACT  set  from  the 

Bulk  Data  Deck,  or  to  explicitly  select  the  DEFAULT  value  of  unity. 

6.  METH0D  must  appear  in  the  third  subcase  to  select  an  EIGR  bulk  data  card. 

3.14.5  Parameters  for  Normal  Modes  with  Differential  Stiffness 

The  following  parameters  are  used  in  Normal  Modes  with  Differential  Stiffness: 

1.  GRuPNT  » optional.  A positive  integer  value  of  this  parameter  will  cause  the  Grid  Point 
Weight  Generator  to  be  executed  and  the  resulting  weight  and  balance  information  to  be 
printed.  All  fluid  related  masses  are  ignored. 

2.  WTMASS  - optional.  The  terms  of  the  structural  mass  matrix  are  multiplied  by  the  real 

value  of  this  parameter  when  they  are  generated  in  EMA.  Not  recommended  for  use  in 

hydroelastic  problems. 

3.  C0UPMASS  - CPBAR,  CPR0D,  CPQUAD1,  CPQUAD2,  CPTRIA1,  CPTRIA2,  CPTUBE,  CPQDPLT,  CPTRPLT, 
CPTRBSC  - optional.  These  parameters  will!  cause  the  generation  of  coupled  mass 
matrices  rather  than  lumped  mass  matrices  for  all  bar  elements,  rod  elements,  and  plate 
elements  that  include  bending  stiffness. 

4.  ASET0OT  - optional.  A positive  integer  value  of  this  parameter  causes  the  ASET  output 
data  block  to  be  generated  by  the  GP4  module.  A negative  integer  value  or  0 suppresses 
the  generation  of  this  output  data  block.  The  default  value  is  0. 

5.  AUT0SPC  - reserved  for  future  optional  use.  The  default  value  is  -1. 

3.14.6  Optional  Diagnostic  Output  for  FEER 

Special  detailed  information  obtained  by  requesting  DIAG  16  in  the  Executive  Control  Deck  is 
the  same  as  that  described  under  Normal  Mode  Analysis  {see  Section  3.4.6). 

3.14.7  The  APPEND  Feature 

The  APPEND  feature  can  be  used  for  real  eigenvalue  extraction  in  Normal  Modes  with 
Differential  Stiffness.  See  Section  3.4.7  for  details. 
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3‘14*8  Rigid  Format  Error  Messages  from  Normal  Modes  with  Differential  Stiffness 

The  following  fatal  errors  are  detected  by  the  DMAP  statements  in  the  Normal  Modes  with 
Differential  Stiffness  rigid  format.  The  text  for  each  error  message  is  given  below  in  capital 

letters  and  is  followed  by  additional  explanatory  material,  including  suggestions  for  remedial 
action. 


DEFINED!'0^  WI™  DIFFERENTWL  STIFFNESS  ERR0R  MESSAGE  N0.  I - N0  STRUCTURAL  ELEMENTS  HAVE  BEEN 
No  structural  elements  have  been  defined  with  Connection  cards. 


N0RMAL  M0DES  WITH  DIFFERENTIAL  STIFFNESS  ERR0R  MESSAGE  N0.  2 - FREE  80DY  SUPPORTS  N0T  ALLOWED. 

sxaHKrMiss  la  s sr  - * 

STIFFNESS  ERR0R  MESSAGE  N0.  3 - EIGENVALUE  EXTRACTION  DATA  REQUIRED 

ssrsitL? on  *n  EIG#  card  1n  the  6u,k  “ati  D8,:k  a"d  "ethw  in  the 


N0RMAL  M0DES  WITH  DIFFERENTIAL  STIFFNESS  ERR0R  MESSAGE  N0.  4 - N0  EIGENVALUE  F0UND. 
No  eigenvalues  were  found  in  the  frequency  range  specified  by  the  user. 


EIGENVALufANALYSISIFFERENTIAL  STIFFNESS  ERR0R  MESSAGE  N0.  5 - MASS  MATRIX  REQUIRED  F0R  REAL 


The  mass  matrix  is  null  because  either 
nonstructural  mass  was  not  defined  on  a 
card. 


no  structural  elements  were  defined  with  Connection  cards. 
Property  card  or  the  density  was  not  defined  on  a Material 


DIFFERENTIAL  STIFFNESS  ERR0R  MESSAGE 

HAVE  BEEN  DEFINED. 


6 - N0  INDEPENDENT  DEGREES  0F  FREED0M 


Either  no  degrees  of  freedom  have  been  defined  on  GRID,  SP0INT  or  Scalar  Connection  card*;  nr  all 
gSed  Sl'alfr  cSSrtlS”  !T  “"Strai"sd  6»  SPC-  "Pc-  mn  or  GRDSHT  cards,  or 
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3.15  STATIC  ANALYSIS  USING  CYCLIC  SYMMETRY 

3.15.1  DMAP  Sequence  for  Static  Analysis  Using  Cyclic  Symmetry 

RIGID  FORMAT  DMAP  LISTING 
RELEASE  APR.  1984 

DISPLACEMENT  APPROACH,  RIGID  FORMAT  14 

LEVEL  2.8  NASTRAN  DMAP  COMPILER  - SOURCE  LISTING 


OPTIONS  IN  EFFECT  GO  ERR=2  LIST  NODECK  NOREF  HOOSCAR 


1 BEGIN 

2 PRECHK 

3 FILE 

4 FILE 

5 PARAM 

6 PARAM 

CD  cpi 

CD  PLTTRAN 

CD  G?2 

10  PAHAML 

11  PURGE 
CD  COND 

CD  pltset 
CD  PKTM5C 

10  PARAM 
16  PARAM 

CD  CQHD 
'T5'  PL0T 

CD  PRTfSG 

20  LABEL 
CD  GP3 
22  PARAM 
CD  TA1 

24  PARAM 
CD  COND 
26  PURGE 

CD  C0HD 

28  PARAM 

CD  EnC 


DISP  14  - STATIC  ANALYSIS  WITH  CYCLIC  SYMMETRY  - APR.  19B4  <2 
ALL  8 

KKK-SAVE/PK=SAVE  S 
UXV= APPEND  8 
//*MPY*/CARI>NO/0/0  3 
//*H0P*/V,Y,CYCI0=1  3 

GE0M1 , GE0H2 . /GPL,  EQEXI N , GPDT,  CSTM,  BGPDT,  S IL/S , N,  LU3ET/  NOGPDT/ 
MINUS1=-1  S 

BGPDT.  S IL/BGPDP . S I P/LUSET/S , N , LDSEP  S 
CE0K2, EQEXI H/ECT  S 
PCDB//*PRES*////JUMPPLOT  8 
PLTSETX. PLTPAR. GPSETS , ELSETS/JUHPPLOT  3 
P 1 , JUMPPLOT  S 

FCDB,  EQEXIH . ECT/PLTSETX,  PLTPAR,  GPSETS,  ELSETS/S,  N.NSIL/  S,  K, 

JUMPPLOT  8 

PLTSETX//  S 

//*MPY*/PLTFLG/1/1  8 

//*HPY*/PFILE/O/0  S 

FI. JUMPPLOT  S 

PLTPAR.  GPSETS. ELSETS.CASECC.BGPDT.EQEXIN.SIL,  ,ECT,  ,/PLOTXl/ 

NS  IL/LUSET/S . N , JUMFPLOT/S , N . PLTFLC/S,  N , PFI LE  8 

FL0TX1//  S 

PI  S 

GE0M3 . EQEXIH , GE0M2/SLT,  GPTT/S , N,  NOGRAV  3 
//X AND*/NOMGG/NOCRAV/V . Y,  GRDPNT=- 1 8 

EOT,  EPT . BGPDT,  SIL.GPTT,  CSTM/EST , GE I . GPECT, , /LUSET/S , II , NOS  IMP/  U 
S , N , NOGENL/S , N , GEHEL  S 

//a--AHD*/NGELMT/NOGENL/NQSIMP  8 

ERR0R4 , HOELMT  S 

GPST/HOS IHP/OCrST/ GENEL  3 

LBL1.N0SIMP  S 

//*ADD*/H0KGGX/l/0  S 

EST,  CSTM,  MPT,  D IT. GE0M2. /KELM, EDICT, MELK,  KBICT, , /S , N, NOKGGX/  S, 
N,  NOKGG////C.  Y,  COUPMASS/C,  Y.CPBAR/C,  Y.CPROD/C,  Y.CF&U.ADI/C.  Y. 
CPQUAD2/C , Y,  CPTRI A 1/C , Y,  CPTRI A2/  C , Y,  CPTUBE/G , Y.  CPeDPLT/C , Y, 
CP'rnPLT/C,  Y,  CPTRBSC  S 
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RIGID  FORMAT  DMAP  LISTING 
RELEASE  APR.  1984 

DISPLACEMENT  APPROACH,  RIGID  FORMAT  14 

LEVEL  2.0  NASTRAN  DMAP  COMPILER  - SOURCE  LISTING 


30  PURGE 
(3)  CORD 
(32)  EMA 
33  LABEL 

(3?)  C0B3 

(35)  EMA 
36  LABEL 

(37)  COHD 

(38)  COHD 

(39)  GPNG 

(40)  OFP 
41  LABEL 

EQUIV 
(43)  COND 
(4?)  SMA3 

45  LABEL 

46  PARAM 
(4?)  GP4 


(4*))  COND 
49  PARAM 
(30)  COND 
51  PURGE 

(55)  GPCYC 
CH)  COHD 
(54)  COHD 

53  PARAM 

(56)  COHD 
57'-  GPSP 

(58)  OFP 
59  LABEL 
(6g)  EOUIV 
(gT)  COND 

(62)  HGEl 

(63)  MCE2 
64  LABEL 

(65)  EflUIV 


KGCX,  GPST/NOKGGX/MGG/'NOMCG  S 
JMPKGG, NOKGGX  S 
GPECT, EDICT, KELM^KCGX,  GPST  8 
JMPKCG  S 
JMPKGG, NOMGG  & 

GPECT,  HD  I CT,  HELK/MGG,  ✓-1/C,  Y,  RTMASS=  l.v)  8 
JKPMGG  $ 

LBL1.GRDPHT  S 
ERK0R2, NOMGG  S 

BGPDP , CSTM,  EQEXIK , KGG/'OGPWG/'V,  Y,  GRDPinvC . Y,  NTMASS  3 
OGPWG, , , , , //S , II,  CAHDHO  S 
LBLI  8 


KGGX,  KGG/NOGEHL  S 
LBLI 1A, NQGENL  S 

GE I , KGGX/KGC/LUSET/NOGENL-'NOS  IMP  3 
LBLIIA  3 


^sf=MPY*/'NSKIP/0/0  8 


n, 

Y, 


ERR0R3 , NOL  8 

/VfcNOTJr.'REACDATA/REACT  3 
ERRORS, HEACDATA  8 

GM/MPCFl/GO.KOO.LOO  PO , UOOV, RUOV/OHHVF3 , KFS , KSS , W/S INGLE  S 
GE0M4,  EQEXIH , USET/'CYCD/’V,  Y,  CTYPE/S,  N,  NOGO  S 
ER3M-R7.NOGO  $ 

LBL4.GENEL  8 

✓VssEtW/GPSPFLG.'AUTCSPC/'G  8 
LHL4,GPSPFLG  S 


GPL,  GPST,  USET,  S IL/'OGPST/'S , N , NSGPST  8 
OGPST, , , , ./VS.N.CAHDNO  3 
LBL4  S 


KGG.KNH/HPCFS  3 
LBL2.MPCF1  S 
USET,  HG/GM  8 
USET.CM.KGC,  ,,/KNN,,,  * 

LBL2  e 


KNN , KFF/S I I5GLE  * 
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(66)  COND 
(or)  SCE! 
SB  LABEL 

(e?)  equiv 

(3)  COND 
(jT)  SMP1 
72  LABEL 
Cj3)  SSG1 

(74)  eckiiv 

(75)  COND 

(76)  SSG2 
( 77  COND 
(78)  SSG3 
(g)  COND 
(3)  HATGPR 

81  LABEL 
(3)  EOUIV 

(53)  COND 

(a?)  CYCT1 


LBL3, SINGLE  3 

USET.KNN, ..✓KFF.KFS.KSS,,,  3 
LBL3  S 

KFF , KAA/OMIT  8 
LBL5 , OMIT  8 

USET,KFF,,,/GO,KAA,KOO,LOO, ,,,,  3 
LBL5  3 


LUSET°H^C‘IPS^ ni.B^.EST.MPT.GPTT,  EDT.KGG,  CASECC,  DIT, 

PG,  PL/NOSET  3 
LBL9, NOSET  8 

USET,GM,Y3,KFS,GO,,FG/\”O.PS,PL  3 
LBL9.0MIT  3 

LOO.KOO.PO,  , ,/UOOV, , RUOV , /- 1/V, Y, IRES=-1  S 
LBL9, IRES  8 

GPL , USET,  S I L , RU0V/V*O*  ® 

LBL9  8 

PL.PX'CYCIO  S 
LBLIO.CYCIO  8 


» j z/ 


Kif:wIc»/HicFE/*F0HE:|!/v' Y'  ksegs=-i/s,  y,  khax=-  i/v.y. 


B5  I, ABEL 
(86)  COND 
87  PAHAM 
(SB)  LABEL 

(S3)  CYCT2 

(90)  COND 
(oT)  RBMG2 

(92)  SSG3 

(93)  CYCT2 

(94)  COND 
(3)  COND 
(96)  MATGPR 

97  LABEL 

98  PAHAM 

99  PARAH 
(100)  COND 


LBL19  3 
ERROR7.NOGO  3 
/y*ADD*/KIHDEXAVO  3 
LBLI1  8 


of  Cyclic  Index  Value 


CYCD.KAA, ,PX,  ,/KKK,  ,PK, , /#FORE*/V , Y, NSEGS/'KIHDE&'V,  Y, 
— 1/V,  Y,NLOAB/S, N, NOCO  8 


CYCSEQ= 


ERROR7.NOGO  8 
KKX/LKK  8 


LKK.KKK.PK,  ,,/UKV, , RUKV./--I/V, Y,  IRES  8 

Y.NSEGS/KINDEK,  V. Y. 

ERROR? , NOGO  S 
LBL14, IRES  SS 

GPL,  USET.SIL,  RUXV/V*A*  3 
LBL14  £ 

A'*ADD*/'KI NDEK/KI NDEX/ 1 8 
✓V*SUB*^DONE/V,Y,KMAK'’KINDEX  8 
LBLIC.DONE  S 
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RIGID  FORHAT 
RELEASE  APR. 

DISPLACEMENT 

LEVEL  2. 

iq£  REPT 
yj§>  JUMP 
103  LABEL 
<S3>  EQUIV 
(Jos)  COND 
(j06)  CYCTI 

<12?)  COND 
100  LABEL 
(|09)  SDRI 

<n§)  COND 
(jTl)  EQMCK 

(JTS)  OFP 
113  LABEL 
(fl4>  SDR2 

(ITS)  ofp 
(He)  cond 
(lTj)  plot 

(TTS)  PRTMSG 
1 19  LABEL 
(I2g)  JUMP 
121  LABEL 
<J2£>)  PRTPARM 
123  LABEL 
(124)  PRTPARM 
125  LABEL 
<I26)  PRTPARM 
127  LABEL 
Q2B)  PRTPARM 
129  LABEL 
(135)  PRTPARM 
131  LABEL 
(132)  PRTPARM 

133  LABEL 

134  PURGE 

135  END 


DHAP  LISTING 
1904 

APPROACH,  RIGID  FORMAT  14 

e nasthan  dmap  compiler  - source  listing 


LBL1 1,360  % 


-Q  Bottom  of  Cyclic  Index  Value  Loop^^ 


ERRORl  S 
LBL15  8 

UXV.ULV/CYCIO  * 

LBL16.CYCI0  S 

UXV/ULV,  GCYCB/V,  Y,  CTYPE/'SBACISW.  Y,  N9EGS/V,  Y,  KHAX/V,  Y,  HLOAD/ 
S,H,NOGO  8 

ERR0R7 , HOGG  S 

LBL16  O 

USET,  PG,  ULV,  UOOV,  YS,  CO,  GM,  FS , KFS , KBS./UGV,  PGG,  OG/NBKIP/* 
STATICS*  a 

NOMPCF , CRBEtt  * 

CASECC,  KOBRIN,  GPL,  BGPDT,  S IL , USET,  KGG,  GM,  UGV,  PGG.  «G,  CSTTV  OQHU 
V,  Y,  0FT=0/V,  Y,  GKDEQ/NSKIP  » 

OaHl,,,,,^S,H,CAIU)NO  8 

NOMPCF  0 

CASECC, CSTM.HPT.DIT.EQEXIH.SIL.GPTT.EDT.BGPDP,  ,QG,UGV,EST,  ,FGC/ 
0FG1 . 0QC1 , 0UGV1 , OES 1 , 0EF1 , PUGV1/*STATICS*  8 

OUGV 1 , 0PG1 , 0QG1 , OEF 1 , OES  X , /VS , N , CAHDHO  Q 

P2.JUMPPL0T  8 

PLTPAR,  GPSETS , ELSETS, CASECC . BGPDT, EQEX1N, SIP , PUGV1 , , GPECT, OES  1/ 
P L0TX2<'NS  I L/LUSEP.' JUMPPLOT/PLTFLG/S , N , PF I LE  S 

PL0TX2/V  S 

P2  S 

FINIS  * 

ERRORl  S 

/V- 1/SCYCSTATICS*  8 
ERR0R2  0 

/V-2/*CYCSTATICS*  8 
ERR0R3  0 

/V“3/*CYC9TATICS*  3 
ERR0R4  3 

/V-4/*CYC9TATICS*  8 
ERR0R6  S 

/V-6/*CYCSTATICS*  3 
ERR0R7  S 

/V-7/*CYCSTATICS*  S 
FINIS  S 

DUMMY/HI  NUS1  8 
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3.15.2  Description  of  DMAP  Operations  for  Static  Analysis  Using  Cyclic  Symmetry 

7 GP1  generates  coordinate  system  transformation  matrices,  tables  of  grid  point  locations,  and 
tables  relating  the  internal  and  external  grid  point  numbers. 

8.  PLTTRAN  modifies  special  scalar  grid  points  in  the  BGPDT  and  SIL  tables. 

9.  GP2  generates  Element  Connection  Table  with  internal  indices. 

12.  Go  to  DMAP  No.  20  if  there  are  no  structure  plot  requests. 

13.  PLTSET  transforms  user  input  into  a form  used  to  drive  the  structure  plotter. 

14.  PRTMSG  prints  error  messages  associated  with  the  structure  plotter. 

17.  Go  to  DMAP  No.  20  if  no  undeformed  structure  plots  are  requested. 

18.  PL0T  generates  all  requested  undeformed  structure  plots. 

19.  PRTMSG  prints  plotter  data  and  engineering  data  for  each  undeformed  plot  generated. 

21.  GP3  generates  Static  Loads  Table  and  Grid  Point  Temperature  Table. 

23.  TA1  generates  element  tables  for  use  in  matrix  assembly  and  stress  recovery. 

25.  Go  to  DMAP  No.  127  and  print  Error  Message  No.  4 if  no  elements  have  been  defined. 

27.  Go  to  DMAP  No.  41  if  there  are  no  structural  elements. 

29.  EMG  generates  structural  element  stiffness  and  mass  matrix  tables  and  dictionaries  for  later 
assembly  by  the  EMA  module. 

31.  Go  to  DMAP  No.  33  if  no  stiffness  matrix  is  to  be  assembled. 

32.  EMA  assembles  stiffness  matrix  [Kgg]  and  Grid  Point  Singularity  Table. 

34.  Go  to  DMAP  No.  36  if  no  mass  matrix  is  to  be  assembled. 


35. 

37. 

38. 


39. 


40. 


42. 


43. 


44. 

47. 


48. 


50. 


EMA  assembles  mass  matrix  [Mgg]. 

Go  to  DMAP  No.  41  if  no  weight  and  balance  information  is  requested. 


Go  to  DMAP  No.  123  and  print  Error  Message  No.  2 if  no  mass  matrix  exists. 

GPWG  generates  weight  and  balance  information. 

0FP  formats  the  weight  and  balance  information  prepared  by  GPWG  and  places  it  on  the  system 
output  file  for  printing. 

Equivalence  [K*g]  to  [Kgg]  if  there  are  no  general  elements. 

Go  to  DMAP  No.  45  if  there  are  no  general  elements. 


SMA3  adds  general  elements  to  [Kgg]  to  obtain  stiffness  matrix  [Kgg]- 

GP4  qenerates  flags  defining  members  of  various  displacement  sets  (USET),  forms  multipoint 
constraint  equations  [Rg]  iug>  - 0 and  forms  enforced  displacement  vector  (Y,.}. 

Go  to  DMAP  No.  125  and  print  Error  Message  No.  3 if  no  independent  degrees  of  freedom  are 
defined. 

Go  to  DMAP  No.  129  and  print  Error  Message  No.  6 if  free-body  supports  are  present. 
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52.  GPCYC  prepares  segment  boundary  table  (CYCD). 

53.  Go  to  DMAP  No.  131  and  print  Error  Message  No.  7 if  CYJ0IN  data  is  inconsistent. 

54.  Go  to  DMAP  No.  59  if  general  elements  are  present. 

56.  Go  to  DMAP  No.  59  if  no  potential  grid  point  singularities  exist. 

57.  GPSP  generates  a table  of  potential  grid  point  singularities. 

on  theTyste!?^  point  singul cities  prepared  by  GPSP  and  places  it 

60.  Equivalence  [Kgg]  to  [K^]  if  no  multipoint  constraints  exist. 

61.  Go  to  DMAP  No.  64  if  no  multipoint  constraints  exist. 

62.  MCEl. partitions  multipoint  constraint  equations  [Rg]  = } fg  and  solves  for 

multipoint  constraint  transformation  matrix  [G  ] = -[R  ]_1[r  ]. 

63.  MCE2  partitions  stiffness  matrix 


V ■ 


and  performs  matrix  reduction 


“-"W 


mn 


tK""]  ' V + + t 


65.  Equivalence  »„„]  to  [K,f]  if  „„  single-point  constraints  exist. 

66.  Go  to  DMAP  No.  68  if  no  single-point  constraints  exist. 

67.  SCE1  partitions  out  single-point  constraints 


[IW  - 


&fj.Kfs 
Ksf  1 Kss 


69.  Equivalence  [Kff]  to  [g]  if  no  omitted  coordinates  exist. 

70.  Go  to  DMAP  No.  72  if  no  omitted  coordinates  exist. 

71.  SMP1  partitions  constrained  stiffness  matrix 


[Kff]  = 


Kaa'Kao 

■we, 


solves  for  transformation  matrix  [GQ]  = -[K00]"1[K  ] 


oa- 


and  performs  matrix  reduction  [K  ] = [K  1 + fK1  TTG  1 

aa  u aa  L oaJL  nJ 

73.  SSG1  generates  static  load  vectors  {Pg}. 
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74.  Equivalence  {P„}  to  IP.1  if  no  constraints  are  applied. 

g x, 

75.  Go  to  DMAP  No.  81  if  no  constraints  are  applied. 

76.  SSG2  applies  constraints  to  static  load  vectors 


GR!GS\fAL  \>r.r .??  jg 
OF.  POOR  QUALi’sY 


ff>  ■ >V  - Kf,:uy  • 
{P,}  ■(?,}•►  [aJ]tP0J  , 


T 

and  calculates  determinate  forces  of  reaction  L qr>  = -tPr>  - [D  ]{Pa}. 

77.  Go  to  DMAP  No.  81  if  no  omitted  coordinates  exist. 

78.  SSG3  solves  for  displacements  of  omitted  coordinates  (these  are  not  transformed) 

<“S>  ■ iv'ty 

and  calculates  residual  vector  (RU0V)  and  residual  vector  error  ratio  for  omitted 
coordinates 


KP0)  MP0)  - [K00]t«“J  . 


ipJhuSi 

79.  Go  to  DMAP  No.  81  if  residual  vectors  are  not  to  be  printed. 

80.  MATGPR  prints  the  residual  vector  for  omitted  coordinates  (RU0V). 

82.  Equivalence  {P„}  to  {P^}  if  symmetric  components  of  loads  have  been  input. 

83.  Go  to  DMAP  No.  85  if  symmetric  conponents  of  loads  have  been  input. 

84.  CYCT1  transforms  loads  on  analysis  points  to  symmetric  components  by  the  equation 

“V  - KKPp  • 


3,15-7  (09/30/83) 


RIGID  FORMATS 


ORIGINAL  PAGE  IS 
OF  POOR  QUAUTif 


86. 

88. 


89. 


90. 


91. 


92. 


93. 


94. 

95. 

96. 
100. 
101. 
102. 
104. 


Go  to  DMAP  No.  131  and  print  Error  Message  No.  7 if  a CYCT1  error  was  found. 
Beginning  of  loop  for  cyclic  index  (KINDEX)  values. 


CYCT2  transforms  matrices  and  loads  from  symmetric  components  to  solution  set  by  the 
equations 


tv  • KlttW  * • 

where  G^  = Gc  (cosine)  and  Gg  = Gg  (sine)  for  rotational  symmetry, 

and  Gj  = G,.  (Symmetric)  and  Gg  = G^  (Antisynwetric)  for  dihedral  symmetry, 

{P^}  = [gJ]iPc>  + [GT]{Ps>  for  rotational  symmetry, 

<Pk>  • t^tPes1  ♦ , 

and  {P^}  = C^lPcA^  + ^GS-^PsS*  for  dl,iedraI  symmetry. 

Go  to  DMAP  No.  131  and  print  Error  Message  No.  7 if  a CYCT2  error  was  found. 
RBMG2  decomposes  constrained  stiffness  matrix  for  solution  set 


= ^kk^kk^ 

SSG3  solves  for  displacements  of  solution  set  coordinates 


V - [VX1 

and  calculates  residual  vector  (RUKV)  and  residual  vector  error  ratio  for  solution  set 
coordinates 

wk)-<pR>-cw  • 

{“kH5Pk> 
ek  “ * 

fpP}(uk} 

CYCT2  finds  symmetric  components  of  displacement  from  solution  set  data  and  appends  to 
output  for  each  KINDEX. 

Go  to  DMAP  No.  131  and  print  Error  Message  No.  7 if  a CYCT2  error  was  found. 

Go  to  DMAP  No.  97  if  residual  vectors  are  not  to  he  printed. 

MATGPR  prints  the  residual  vector  for  solution  set  coordinates  (RUXV). 

Go  to  DMAP  No.  103  if  all  cyclic  index  (KINDEX)  values  are  complete. 

Go  to  DMAP  No.  88  if  additional  cyclic  index  values  are  needed. 

Go  to  DMAP  No.  121  and  print  Error  Message  No.  1 if  number  of  loops  exceeds  360. 
Equivalence  tuxJ  to  {u£}  if  output  of  synmetric  components  was  requested. 
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126. 

128. 

130. 
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Gd  to  DMAP  No.  108  if  output  of  symmetric  components  was  requested. 

CYCT1  transforms  displacements  from  symmetric  components  to  physical  components. 

Go  to  DMAP  No.  131  and  print  Error  Message  No.  7 if  a CYCT1  error  was  found. 

SDR1  recovers  dependent  displacements 


V - ty'V  * K>  • 


‘V  ■ rw  • 


and  recovers  single-point  forces  of  constraint 


<V  - -»,>  * l4sKuf>  ♦ tKss](Ys)  . 

Go  to  DMAP  No.  113  if  no  multipoint  constraint  force  balance  is  requested. 

EQMCK  calculates  the  force  and  moment  equilibrium  check  and  prepares  the  multipoint 
constraint  force  balance  (0QM1)  for  output. 

0FP  formats  the  table  prepared  by  EQMCK  and  places  it  on  the  system  output  file  for 
printing. 

SDR2  calculates  element  forces  (0EF1)  and  stresses  (0ES1)  and  prepares  load  vectors  (0PG1), 
displacement  vectors  (0UGV1)  and  single-poin  forces  of  constraint  (0QG1)  for  output  and 
translation  components  of  the  displacement  vector  (PUGV1). 

0FP  formats  the  tables  prepared  by  SDR2  and  places  them  on  the  system  output  file  for 
printing. 

Go  to  DMAP  No.  119  if  no  deformed  structure  plots  are  requested. 

PL0T  generates  all  requested  deformed  structure  and  contour  plots. 

PRTMSG  prints  plotter  data,  engineering  data,  and  contour  data  for  each  deformed  plot 
generated. 

Go  to  DMAP  No.  133  and  make  normal  exit. 

Print  Error  Message  No.  1 and  terminate  execution. 

Print  Error  Message  No.  2 and  terminate  execution. 

Print  Error  Message  No.  3 and  terminate  execution. 

Print  Error  Message  No.  4 and  terminate  execution. 

Print  Error  Message  No.  6 and  terminate  execution. 

Print  Error  Message  No.  7 and  terminate  execution. 
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3*15.3  Output  for  Static  Analysis  Using  Cyclic  Symmetry 

The  following  printed  output,  for  each  loading  condition  and  each  symmetric  segment  or 
index,  may  he  requested  for  Static  Analysis  Using  Cyclic  Symmetry: 

1.  Displacements  and  components  of  static  loads  and  single-point  forces  of  constraint  at 
selected  grid  points  or  scalar  points. 

2.  Forces  and  streses  in  selected  elements. 

The  following  plotter  output  may  be  requested: 

1.  llndeformed  and  deformed  plots  of  the  structural  model  (1  segment). 

2.  Contour  plots  of  stresses  and  displacements  (1  segment). 

3.  X-Y  plot  of  any  component  of  displacement,  static  load,  or  single-point  force  of 
constraint  for  a grid  point  or  scalar  point. 

4.  X-Y  plot  of  any  stress  or  force  component  for  an  element. 


3-15.4  Case  Control  Deck  for  Static  Analysis  Using  Cyclic  Svnmetry 

The  following  items  relate  to  subcase  definition  and  data  selection  for  Static  Analysis 
Using  Cyclic  Symmetry: 


4 

i 


1. 


2. 


3. 


4. 


A separate  group  of  subcases  must  be  defined  for  each  symmetric  segment.  For  dihedral 
symmetry,  a separate  group  of  subcases  must  be  defined  for  each  half.  There  may  be  up 
to  360  subcases  corresponding  to  1°  segments. 

The  different  loading  conditions  are  defined  within  each  group  of  subcases.  The  loads 
on  each  symnetric  segment  and  the  selected  output  requests  may  be  independent.  The 
number  of  loading  cases  is  specified  on  the  PARAM  card  NL0AD. 

The  SPC  and  MPC  request  must  appear  above  the  subcase  level  and  may  not  be  changed. 

An  alternate  loading  method  is  to  define  a separate  group  of  subcases  for  each  harmonic 
index,  k.  The  parameter  CYCI0  is  included  and  the  load  components  for  each  index  are 
defined  directly  within  each  group  for  the  various  loading  conaitions. 


3.15.5  Parameters  for  Static  Analysis  Using  Cyclic  Symmetry 

The  following  parameters  are  used  in  Static  Analysis  Using  Cyclic  Symmetry: 

1.  GRDPHT  - optional.  A positive  integer  value  of  this  parameter  will  cause  the  Grid  Point 
Weight  Generator  to  be  executed  and  the  resulting  weight  and  balance  information  to  be 
printed. 
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2.  UTHASS  - optional.  The  terms  of  the  mass  matrix  are  multiplied  by  the  real  value  of 
this  parameter  when  they  are  generated  in  EMA. 

3.  IRES  - optional.  A positive  integer  value  of  this  parameter  will  cause  the  printing  of 
the  residual  vectors  following  the  execution  of  SSG3. 

4-  C0UPHASS  - CPBAR,  CPR0D,  CPQUAD1,  CPQUAD2,  CPTRIAi,  CPTRIA2,  CPTU8E,  CPQDPLT.  CPTRPLT. 
CPTRBSC  - optional.  These  parameters  will  cause  the  generation  of  coupled  mass  matrices 
rather  than  lumped  mass  matrices  for  all  bar  elements,  rod  elements,  and  plate  elements 
that  include  bending  stiffness. 

5.  CTYPE  - required.  The  BCD  value  of  this  parameter  defines  the  type  of  cyclic  symmetry 
as  follows: 

(1}  R0T  - rotational  symmetry 

(2)  DRL  - dihedral  symmetry,  using  right  and  left  halves 

(3)  DSA  - dihedral  symmetry,  using  symmetric  and  antisymmetric  components 

6.  NSEGS  - required.  The  integer  value  of  this  parameter  is  the  number  of  identical 
segments  in  the  structural  model. 

7.  NL0AD  - optional.  The  integer  value  of  this  parameter  is  the  number  of  static  loading 
conditions.  The  default  value  is  1. 

8.  CYC 10  - optional.  The  integer  value  of  this  parameter  specifies  the  form  of  the  input 
and  output  data.  A value  of  +1  is  used  to  specify  physical  segment  representation,  and 
a value  of  -1  for  cyclic  transform  representation.  The  default  value  is  +1. 

9.  CYCSEQ  - optional.  The  integer  value  of  this  parameter  specifies  the  procedure  for 
sequencing  the  equations  in  the  solution  set.  A value  of  +1  specifies  that  all  cosine 
terms  should  be  sequenced  before  all  sine  terms,  and  a value  of  -1  for  alternating  the 
cosine  and  sine  terms.  The  default  value  is  -1. 

10.  KMAX  - optional.  The  integer  value  of  this  parameter  specifies  the  maximum  value  of  the 
harmonic  index.  The  default  value  is  ALL  which  is  NSEGS/2  for  NSEGS  even  and 
(NSEGS— l)/2  for  NSEGS  odd. 

11-  JEL  - optional.  A positive  integer  value  of  this  parameter  causes  both  equilibrium  and 
multipoint  constraint  forces  to  be  calculated  for  the  Case  Control  output  request, 
MPCF0RCE.  A negative  integer  value  of  this  parameter  causes  only  the  equilibrium  force 
balance  to  be  calculated  for  the  output  request.  The  default  value  is  0 which  causes 
only  the  multipoint  constraint  forces  to  be  calculated  for  the  output  request. 
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12.  GRDEQ  - optional.  A positive  integer  value  of  this  parameter  selects  the  grid  point 
about  which  equilibrium  will  be  checked  for  the  Case  Control  output  request,  MPCF0RCE. 
If  the  integer  value  is  zero,  the  basic  origin  is  used.  Default  is  -1. 

13.  ASET0UT  - optional.  A positive  integer  value  of  this  parameter  causes  the  ASET  output 
data  block  to  be  generated  by  the  GP4  module.  A negative  integer  value  or  0 suppresses 
the  generation  of  this  output  data  block.  The  default  value  is  0. 

14.  AUT0SPC  - reserved  for  future  optional  use.  Tha  default  value  is  -1. 

3.15.6  Rigid  Format  Error  Messages  from  Static  Analysis  Using  Cyclic  Symmetry 

The  following  fatal  errors  are  detected  by  the  DMAP  statements  in  the  Static  Analysis  Using 
Cyclic  Symmetry  rigid  format.  The  text  for  each  error  message  is  given  below  in  capital  letters 
and  is  followed  by  additional  explanatory  material,  including  suggestions  for  remedial  action. 

STATICS  WITH  CYCLIC  SYMMETRY  ERR0R  MESSAGE  N0.  1 - ATTEMPT  T0  EXECUTE  M0RE  THAN  360  L00PS. 

An  attempt  has  been  made  to  use  more  than  360  cyclic  index  (KINDEX)  values.  This  number  may  be 
increased  by  ALTERing  the  REPT  instruction  in  the  DMAP. 

STATICS  WITH  CYCLIC  SYMMETRY  ERR0R  MESSAGE  N0.  2 - MASS  MATRIX  REQUIRED  F0R  WEIGHT  AND  BALANCE 
CALCULATI0NS. 

The  mass  matrix  is  null  because  either  no  elements  were  defined  with  Connection  cards, 
nonstructural  mass  was  not  defined  on  a Property  card  or  the  density  was  not  defined  on  a Material 
card. 

STATICS  WITH  CYCLIC  SYMMETRY  ERR0R  MESSAGE  N0.  3 - N0  INDEPENDENT  DEGREES  0F  FREED0M  HAVE  BEEN 
DEFINED. 

Either  no  degrees  of  freedom  have  been  defined  on  GRID,  SP0INT  or  Scalar  Connection  cards,  or  all 
defined  degrees  of  freedom  have  been  constrained  by  SPC,  MPC,  SUP0RT,  0MIT  or  GRDSET  cards,  or 
grounded  on  Scalar  Connection  cards. 

STATICS  WITH  CYCLIC  SYMMETRY  ERR0R  MESSAGE  N0.  4 - N0  ELEMENTS  HAVE  BEEN  DEFINED. 

No  elements  have  been  defined  with  either  Connection  cards  or  GENEL  cards. 

STATICS  WITH  CYCLIC  SYMMETRY  ERR0R  MESSAGE  N0.  6 - FREE  B0DY  SUPP0RTS  N0T  ALL0WED. 

Free  bodies  are  not  allowed  in  Static  Analysis  Using  Cyclic  Symmetry.  The  SUP0RT  cards  must  be 
removed  from  the  Bulk  Data  Deck  and  other  constraints  applied  if  required  for  stability. 

STATICS  WITH  CYCLIC  SYMMETRY  ERR0R  MESSAGE  N0.  7 - CYCLIC  TRANSF0RMATI0N  DATA  ERR0R. 

See  Section  1.12  proper  modeling  techniques  and  corresponding  PARAM  card  requirements. 
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3.16  NORMAL  MODES  ANALYSIS  USING  CYCLIC  SYMMETRY 
3-16-1  DMAP  Sequence  for  Normal  Modes  Analysis  Using  Cyclic  Symmetry 


OF  POOR  quauty 


RIGID  FORMAT  DMAP  LISTING 
RELEASE  APR.  1984 

DISPLACEMENT  APPROACH,  RIGID  FORMAT  15 

LEVEL  2.0  NASTRAN  DMAP  COMPILER  - SOURCE  LISTING 


OPTIONS  IN  EFFECT  CO 


ERR=2  LIST  NODECK  NOHEF  h’OOSCAR 


1 BEGIN  DISP  15  NORMAL  MODES  ANALYSIS  WITH  CYCLIC  SYMMETRY-AFR.  1984  ® 

2 PRECHK  ALL  8 

3 P.4RAM  //^MPY*/GARDN0/0/0  3 

CD  GP1  GEOMl.GEOIE./GPL.EQEXIN.GPDT.CSTM.BGPDT.SIL/S.N.LUSET/'  NOGPDT/ 

CD  PLTTRAN  BGPDT.SIL/'BGPDP , S IP/LUSET/S , N,  LU3EP  S 
CD  0F2  GE0II2,  EQEXIN/ECT  8 

7 PARAML  FCDB/V'^PRESs/'/V/JUMPPLOT  S 

8 PURGE  FLTSETX,  PLTPAR,  GPSETS,  ELSETSAJUMPPLOT  S 
CD  C0HD  Pl.JUMPPLOT  S 

CD  PLTSET  PCDB^EQEXJN.EGT/’PLTSETX.PLTPAR.GPSETS.ELSETS/S.N.NSIL'  S.N, 


CD  FRTMSG  FLTSETX//  s 

12  PiUlAM  //TNPY*/PLTFLG/  1 / 1 s 

13  P.1RAM  //;criF  Y*/PF  I LEV 0/0  8 

CD  C0ND  Pl.JUMPPLOT  S 

CD  PLOT  PLTPAR,  GPSETS , ELSETS , 


CD  PRTMSC  PL0TX1//S 


Pl.JUMPPLOT  S 

PGTf^>GPSETS,ELSEIS,CASEcc,BGPDT,EQEXIN,SIL,  ,ECT,  ,/PLOTXl/ 
NS  I L/LUijET/S , N , JUMPPLOT/S,  R,  PLTFLG/S,  N,  PFILE  8 


17  LABEL 

viD  GP3 

C?1  TAl 


20)  COND 


GE0M3,E0EXIN,GE0H2/,GPTT/’N0GRAV  $ 

ECT,  EFT,  BGPDTiSIL.GPTT,  CSTM/EST,  GEI  .GPECT, . /LUSET/S,  N,  NOS  IMP/1/- 
S,N. NOGENL/S , N , GENEL  S 

ERR0R6 , NOS  IMP  S 


21  PURGE  OGPST/GKNEL  S 

22  PARAM  //  f=ADD* •'liOKGGX/ 1/9  S 

23  PARAM  /"/"I! ADDC/’NOMGG/  I/O  S 


CD  EMG  EST,CSTM.MPT.DIT,0£0M2./KELM,KDICT.MELM,MD!CT, . /S, N, HOKGGX/  S 
N,  NOMGG////C.  Y,COUPMASS/C.  Y.CFBAR/C,  Y.CPROD/  C,  Y, CP<AUADI/C.  Y 
CFQUAB2/C . Y,  CPTRI A I /C , Y , CFTR I A2/C , Y.CPTUBE/  C , Y,  CPQDPLT/C . Y. 
CPTilFLT/C.Y.CPTRBSC  S * ’ * rt 

25  PURGE  KGGX, CPST/NOKGGX  S 

CD  COt,D  JNFKCG,  NOKGGX  S 

CD  EflA  GPECT , KD I CT , KELM/KGGX,  GPST  S 

28  LABEL  JMPKGG  S 

CD  COND  ERROR!, NOMGC  S 
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ORIGINAL  FA&E  G3 
OF  POOR  QUALITY 


RIGID  FORMAT  DMAP  LIST1HG 
RELEASE  APR.  1984 

DISPLACEMEHT  APPROACH,  RIGID  FORMAT  15 

LEVEL  2.0  HASTRAN  DMAP  COMPILER  - SOURCE  LISTIHG 


(30)  EMA 

(31)  CORD 

(32)  GPWG 

(33)  OFP 
34  LABEL 

(35)  EQUIV 
{'TjeT.  COHD 
(3?)  SMA3 

38  LABEL 

39  PARAM 
(To)  GP4 

(TT>  CORD 
42  PARAM 
(43)  COHD 
44  PURGE 
(45)  GPCYC 
( ^ |)  COHD 
(47)  COHD 
48  PARAM 
£55)  COHD 
(50)  GPSP 
(|T>  OFP 
52  LABEL 

(53)  EQUIV 

(54)  COHD 
•’^55)  MCE1 
(56)  MCE2 

57  LABEL 
' (58)  EQUIV 

(59)  COHD 

(60)  SCE1 
6 1 LABEL 

f"62)  EQUIV 

( 63 ) EQUIV 

(64)  COHD 

(65)  SHP1 


GPECT,  MD ICT,  MELM'MGG,  /-  1/C , Y,  RTMASS=  1 . 0 S 
LGPHG, GRDPHT  8 

BGPDP , CSTH,  EQEXIH . MGG/OG’PVfG/V,  Y,  GRDPHT=  - I/C , Y,  HTMASS  S 

OGPWG //S.H.CAHDHO  8 

LGPWG  a 

KGGX, KGC/HOGEHL  3 
LBL1 1 , HOGEHL  8 

GEI , KGGX/KGG/LUSET/HOGENL/HOS  IMP  8 
LB u 1 I 8 

//*MP Y8/HSKI  P/0/0  8 

CASECC , GE0PI1 . EQEXIH , GPDT,  BGPDT,  GSTM,  GPST/RG, . USET,  ASET/  LOSE! 
S?H . MPCF 1 /S , H , MFGF2/S , H , S IHGLE/S , N , OMIT/S , H , REACT/S , H , HSKI P/6 
H , REPEAT/S , N , HOSET/S , II , HOL/3 , H, HOA/C , Y , ASETOUT/  3,Y,AUT0SPC  8 


ERK0R3 , HOL  S 

//*EOT*/REACDATA/ REACT  3 

ERR0R4 , REACDATA  S 

GM/MPGF l/GO/OMIT/KFS , QG/S I HGLE  8 

GE0M4 , EQEXI H , DSET/CYCD/V , Y,  GTYPE/S , H , HOGO  £ 

ERRORS, HOGO  8 

LBL4 ■ GEHEL  8 

//SE&S/GFSPFLG/AUTOSPC/O  8 
LBL4 , GPSPFLG  8 

GPL , GPST,  USET,  S IL/OGPST/S , H , HOGPST  3 
OGPST, , , , , //S , H , CARBNQ  S 
LBL4  8 

KGC, KHH/MPCF1/MGG, HHIi/MPCFl  8 
LBL2.MPCFI  S 
USET,  RG/GM  3 

USET.GM.KGG.MGG, ,/KHH,MHH, , 8 
LBL2  8 

KHH , KFF/S IHGLE/MHH , MFF/S 1HGLE  9 
LBL3.SIHGLE  3 

USET.KHN.MHH. ,/KFF.KFS, ,KFF, , 8 
LBL3  8 

KFF , KAA/OMIT  8 
MFF , MAA/OHIT  8 
LBL5 , OMIT  8 

USET.KFF, . ,/GO,KAA,KOO,LOO, , , , , 8 
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RIGID  FORMAT  DMAP  LISTING 
RELEASE  APR.  1984 


DISPLACEMENT  APPROACH,  RIGID  FORMAT  15 

LEVEL  2.0  II AS  TRAM  DMAP  COMPILER  - SOURCE  LISTING 


J vaginal 

0f-  poor 


Quality 


6?  SMP2 
67  LABEL 

(ea)  dpd 

(69)  CORD 
(?0)  CYCT2 

(fj)  CORD 

(72)  READ 

(73)  OFP 
(fj)  COND 
<75)  OFP 

(76)  CVCT2 

(77)  COND 

(78)  SDRI 

(79)  COND 

(55)  EQMCK 

(ST)  OFP 
82  LABEL 
(83)  SDR2 

(S?)  OFP 
(as)  COND 

(86)  PLOT 

(87)  PRTMSG 
88  LABEL 

(89)  JUMP 
90  LABEL 
(57)  PRTPARM 
92  LABEL 
(93)  PRTPARM 
94  LABEL 
(95)  PRTPARM 
96  LABEL 
(5?)  PRTPARM 
98  LABEL 
(99)  PRTPARM 


USET , GO , MFF/'MAA  ffi 
LBL5  S 


ERR0R2 , NOEED  8 

S ’ ^F0RE*/V* Y-  HSEGS=-  *'V-  V.  KINDER- 1/ 

ERRORS , HOGO  8 

KKK.MKK, . .EED,  .CASECC/LAMK,PHIK.MI,0EIG9/*M0DES*/SIN.HEIGV  S 

OEIGS, , , , , /VS,  N,  CARDNO  8 

FINIS, NEIGV  3 

LAMK,  , , , , /VS, N, CARDNO  S 

Y*  "^/V.  Y.  K INDEX'' 

ERRORS, NOGO  S 

USET, ,PniA, , , GO, CM, ,KFS, ,/PHIG, , QG/I/*HEIG*  S 
NOHPCF.GRDEa  ffi 

vfYfoPT=“v,I?;SKTsSIL’ USET’ KGG,GM*  PEIG-LAKA,QG.  CSTVOWU 
0QM1,,,,,X/S,N, CARDNO  S 
NOMFCF  S 

0PHIG,0QG1,0EF1  ,OESI , .✓/'S.N, CARDNO  9 
P2 , JUMPPLOT  ffi 

PL^Nif^l^^^S^l^fjSIP^.PPniG.GPECT.OESl^ 

PL0TX2/V  8 
P2  3 
FINIS  $ 

ERROR  I 8 

/V-l/#CYCMODES*  8 


ERR0R2  8 

✓/'-2.'*CYCM0DES*  S 
ERRORS  S 

✓✓-3/'*CYCH0DES*  8 
ERR0R4  3 

/V-4/*CYCM0DES*  8 
ERRORS  S 

/V-S/'iSCYCHODESD:  8 
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RIGID  FORMAT  DMAP  LISTIHG 
RELEASE  APR.  1984 

DISPLACEMENT  APPROACH,  RIGID  FORMAT  15 

LEVEL  2.0  HASTRAN  DMAP  COMPILER  - SOURCE  LISTING 


100 

LABEL 

ERRORS  S 

<i<[D 

PRTPARM 

/'/'-6/'*CYCK0DES* 

102 

LABEL 

FINIS  S 

103 

PURCE 

DUMHWHIHUSI  3 

104 

END 

S 

ORfGSi'xJAL  PAGff  ggf 
OF  POOR  QUALITY 
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24. 

26. 

27. 
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30. 

31. 
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41. 

43. 

45. 

46. 


NORMAL  MODES  ANALYSIS  USING  CYCLIC  SYMMETRY 
Description  of  DMAP  Operations  for  Normal  Modes  Analysis  Using  Cyclic 

tables  relating0?^1  internal^  ?oiH{CSrabers!eS  °f  9Hd  P°int  1ocations’  a"d 

PLTTRAN  "iodines  special  scalar  grid  points  in  the  BGPDT  and  SIL  tables. 

GP2  generates  Element  Connection  Table  with  internal  indices. 

Go  to  DMAP  No.  17  if  there  are  no  structure  plot  requests. 

PLTSET  transforms  user  input  into  a form  used  to  drive  the  structure  plotter. 

PRTMSG  prints  error  messages  associated  with  the  structure  plotter. 

Go  to  DMAP  No.  17  if  no  undeformed  structure  plots  are  requested. 

PL0T  generates  all  requested  undeformed  structure  plots. 

PRTMSG  prints  plotter  data  and  engineering  data  for  each  undeformed  plot  generated. 

GP3  generates  Static  Loads  Table  and  Grid  Point  Temperature  Table. 

TA1  9enerates  element  tables  for  use  in  matrix  assembly  and  stress  recovery, 
defined!^  N°‘  10°  and  pn'nt  Error  Hessa9e  6 ^ no  structural  elements  have  been 

assembly  byethrEMAtmodule!ement  stlffness  and  mass  matrix  tables  and  dictionaries  for  later 
Go  to  DMAP  No.  28  if  no  stiffness  matrix  is  to  be  assembled. 

EMA  assembles  stiffness  matrix  [Kjg]  and  Grid  Point  Singularity  Table. 

Go  to  DMAP  No.  90  and  print  Error  Message  No.  1 if  no  mass  matrix  is  to  be  assembled. 

EMA  assembles  mass  matrix  fM  1 

ggJ 

Go  to  DMAP  No.  34  if  no  weight  and  balance  information  is  requested. 

GPWG  generates  weight  and  balance  information. 

SpSTill  f£  prlSLg?"  bala"“  Pr=f»rad  by  GPWG  and  places  it  on  the  system 

Equivalence  [K*g]  to  [Kgg]  if  there  are  no  general  elements. 

Go  to  DMAP  No.  38  if  there  are  no  general  elements. 

SMA3  adds  general  elements  to  [K*g]  to  obtain  stiffness  matrix  [K  ]. 

GF4  generates  flags  defining  members  of  various  displacement  sptc  Misfti  -f  . . . 

constraint  equations  [Rg]  fug}  . 0 and  forms  enforced mu1tipoint 

deffjedT  B°-  94  and  pr,nt  Error  "ess»Se  3 no  independent  degrees  of  freedom  .re 

Go  to  WAP  No.  96  end  print  Error  Message  No.  4 if  free-body  supports  are  present. 

GPCYC  prepares  segment  boundary  table  (CYCD). 

Go  to  DMAP  No.  98  and  print  Error  Message  No.  5 if  CYJ0IN  data  is  inconsistent. 
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ommHAi  pmgf  jS 

OF.  POOR  QUALITY 


47. 


49. 


50. 


51. 


53. 


54. 


55. 


56. 


58. 

59. 

60. 


62. 


63. 


64. 


65. 


Go  to  DMAP  No.  52  if  general  elements  are  present. 

Go  to  DMAP  No.  52  if  no  potential  grid  point  singularities  exist. 

GPSP  generates  a table  of  potential  grid  point  singularities. 

0FP  formats  the  table  of  potential  grid  point  singularities  prepared  by  GPSP  and  places  it 
on  the  system  output  file  for  printing. 

Equivalence  [K  ] to  [Knn]  and  [M  ] to  [Mnn]  if  no  multipoint  constraints  exist. 

Go  to  DMAP  No.  57  if  no  multipoint  constraints  exist. 

MCE1  partitions  multipoint  constraint  equations  [Rg]  = [Rm  j Rn3  and  solves  for 
multipoint  constraint  transformation  matrix  [Gm]  = -[Rm3  [Rn3. 

MCE2  partitions  stiffness  matrix 

[K  ] = VjJifi 

35  [>  ' y 

and  performs  matrix  reduction 

^Knn-1  ” ^-Knn^  * ^Gm^Kmn^  + ^-^nn^V  + * 


Equivalence  [KnrJ]  to  [K^]  and  [Mnn]  to  [Mff]  if  no  single-point  constraints  exist. 
Go  to  DMAP  No.  61  if  no  single-point  constraints  exist. 

SCE1  partitions  out  single-point  constraints 


nnJ 


"Kff  ' Kfs" 

-j— 

and 

[M  n]  «* 

Mff|_Hfs 

LKSf  ' KssJ 

Hsf  1 Hss. 

Equivalence  [Kff]  to  [Kfla]  if  no  omitted  coordinates  exist. 
Equivalence  [M^]  to  [M  1 if  no  emitted  coordinates  exist. 
Go  to  DMAP  No.  67  if  no  omitted  coordinates  exist. 

SMP1  partitions  constrained  stiffness  matrix 


[Kff]  - 


H.Kao 

Koa  1 Koo 


7-lr 


solves  for  transformation  matrix  [Grt]  = -[K  [K  1 

u uu  Ua 


and  performs  matrix  reduction  [K  ] = [Kag]  + 
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NORMAL  MODES  ANALYSIS  USING  CYCLIC  SYMMETRY 


66.  SMP2  partitions  constrained  mass  matrix 


[Mff]  = ^-+-"22 

Hoa  1 Hoo 


and  performs  matrix  reduction 


»aaJ  * + * wj]£«0a]  * [G>00][G0]  . 

68.  DPD  extracts  Eigenvalue  Extraction  Data  from  Dynamics  data  block. 

69.  Go  to  DMAP  No.  92  and  print  Error  Message  No.  2 if  there  is  no  Eigenvalue  Extraction  Data. 

70.  CYCT2  transforms  matrices  from  symmetric  components  to  solution  set  by  the  equations 

[■tf  ■ Bl][Kaa][Gj]  * [Gj][Kaa[G2]  . 

•"I  0*1*3  ‘ tGl][N,a][G1]  * [Gj:Waa[G2: . 

where  Gj  = Gc  (cosine)  and  G2  = Gg  (sine)  for  rotational  symmetry, 

and  Gj  = Gs  (Symmetric)  and  G2  = G^  (Antisymnetric)  for  dihedral  symmetry. 

71.  Go  to  DMAP  No.  98  and  print  Error  Message  No.  5 if  a CYCT2  error  was  found. 

72.  READ  extracts  real  eigenvalues  and  eigenvectors  from  the  equation 

»kk-xW  = 0 • 

calculates  modal  mass  matrix 

Cm]  * [^][Mkk][«k] 

and  normalizes  eigenvectors  according  to  one  of  the  following  user  requests: 

1)  Unit  value  of  a selected  component 

2)  Unit  value  of  the  largest  component 

3)  Unit  value  of  the  generalized  mass. 

73.  0FP  formats  the  suranary  of  eigenvalue  extraction  information  (0EIGS)  prepared  by  READ  and 
places  it  on  the  system  output  file  for  printing. 

74.  Go  to  DMAP  No.. 102  and  make  normal  exit  if  no  eigenvalues  were  found. 

75.  0FP  formats  the  eigenvalues  (LAMK)  prepared  by  READ  and  places  them  on  the  system  output 
file  for  printing. 

76.  CYCT2  finds  symmetric  components  of  eigenvectors  from  solution  set  eigenvectors. 

77.  Sc  to  DMAP  No.  98  and  print  Error  Message  No.  5 if  a CYCT2  error  was  found. 
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RIGID  FORMATS 


ORIGINAL  PAGE  S3 

OF  POOR  QUALITY 


78.  SDR1  recovers  dependent  components  of  the  eigenvectors 


<v  -Byiv  ■ 


- ‘ {V 


L mJ  n 9 


• <v 


and  recovers  single-point  forces  of  constraint  tqg > = [K^. 

79.  Go  to  DMAP  No.  82  if  no  multipoint  constraint  force  balance  is  requested, 

80.  EQMCK  calculates  the  force  and  moment  equilibrium  check  and  prepares  the  multipoint 

constraint  force  balance  (0QM1)  for  output. 

81.  0FP  formats  the  table  prepared  by  EQMCK  and  places  it  on  the  system  output  file  for 
printing. 

83.  SDR2  calculates  element  forces  (0EF1)  and  stresses  (0ES1)  and  prepares  eigenvectors  (0PHIG) 
and  single-point  forces  of  constraint  (0QG1)  for  output  and  translation  components  of  the 
eigenvectors  (PPHIG). 

84.  0FP  formats  the  tables  prepared  by  SDR2  and  places  them  on  the  system  output  file  for 
printing. 

85.  Go  to  DMAP  No.  88  if  no  deformed  structure  plots  are  requested. 

86.  PL0T  generates  all  requested  deformed  structure  and  contour  plots. 

87.  PRTMSG  prints  plotter  data,  engineering  data,  and  contour  data  for  each  deformed  plot 

generated. 

89.  Go  to  DMAP  No.  102  and  make  normal  exit. 

91.  Print  Error  Message  No.  1 and  terminate  execution. 

93.  Print  Error  Message  No.  2 and  terminate  execution. 

95.  Print  Error  Message  No.  3 and  terminate  execution. 

97.  Print  Error  Message  No.  4 and  terminate  execution. 

99.  Print  Error  Message  Nc.  5 and  terminate  execution. 

101.  Print  Error  Message  No.  6 and  terminate  execution. 
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NORMAL  modes  analysis  using  cyclic  symmetry 

3-16-3  aa-'t  for  Itorwl  Modes  Analysis  n.mg  Colic 

- ^:rir:,rrrz:;r,s  ^ - ~ - - 

Each  MW  ran  calculates  .odes  for  only  one  symmetry  index  k The  foil  ■ 
be  requested:  k*  The  fo11owin9  output  may 

1.  Eigenvectors  along  with  the  associated  eigenvalue  for  each  mode 

2.  Eoncero  co^s  of  the  single-point  forces  of  constraint  for  selected  modes  a, 
selected  grid  points. 

3.  Forces  and  stresses  in  selected  elements  for  selected  modes 

4.  (Jndeformed  plot  of  the  structural  mode,  and  mode  shapes  for  selected  modes 
. Contour  plots  of  stresses  and  displacements  for  selected  modes. 

3'i6'4  "odes  Analysis  Using  Cyclic 

to  - - — - - - 

1.  mm  must  he  used  to  select  an  EIGR  card  that  exists  in  the  Bulk  Bata  Beck. 

se  must  he  selected  unless  the  model  is  a free  body  or  all  constraints  are 
specified  on  BRIO  cards.  Scalar  Connection  cards  or  with  General  Elements. 

■ :;;::i„;r;r are  used  °n,y  *°  co"tro’  ^ ~ subcase 

prese  " ““  °“tP“*  deS’red  f‘"'  "odes'  If  subcases  are 

t • ; r re,rests  be  ho"°red  in  su“ession  ,or  “de 

" ay  be  used  to  repeat  subcases  in  order  to  make  the  same  output  reguest  for 
several  consecutive  modes. 

3'16'5  SSSmS"  f°r  "°"a'  "°te  Cyclic  1-w. 

The  following  p,, , meters  are  used  in  Mormai  Modes  Analysis  Usi„g  Cyclic  Sy_etry: 

• A—  optional.  A positive  integer  value  of  this  parameter  will  cause  the  Grid  Point 

printed  71“  ^ reS“’t,nS  “**  “d  ««  Nation  to  he 

P mted.  All  fluid  related  masses  are  ignored. 

~ °Pt7°nal‘  ThG  temS  °f  the  structura1  mass  matrix  are  multiplied  fay  the  real 

- ue  of  tins  parameter  when  they  are  generated  in  EMA.  Not  recorded  for  use  in 
bydroelastic  problems. 


3.16-9  (09/30/83) 

A 0$(> 


RIGID  FORMATS 


3*  C0UPHASS  - CPBAR,  CP80D,  CPQUAD1,  CPQUAD2,  CPTRIA1.  CPTRIA2.  CPTUBE,  CPQDPLT,  CPTRPLT. 
CPTRBSC  - optional.  These  parameters  *111  cause  the  generation  of  coupled  mass  matrices 
rather  than  lumped  mass  matrices  for  all  bar  elements,  rod  elements,  and  plate  elements 
that  include  bending  stiffness. 

4.  CTYPE  - required.  The  BCD  value  of  this  parameter  defines  the  type  of  cyclic  symmetry 
as  follows: 

{1)  R0T  - rotational  symnetry 

(2)  DRL  - dihedral  symmetry,  using  right  and  left  halves 

(3)  DSA  - dihedral  symnetry,  using  symmetric  and  antisynmetric  components 

5.  HSEGS  - required.  The  integer  value  of  this  parameter  is  the  number  of  identical 
segments  in  the  structural  model. 

6.  CVCSEQ  - optional.  The  integer  value  of  this  parameter  specifies  the  procedure  for 
sequencing  the  equations  in  the  solution  set.  A value  of  +1  specifies  that  all  cosine 
terms  should  be  sequenced  before  all  sine  terms,  and  a value  of  -1  for  alternating  the 
cosine  and  sine  terms.  The  default  value  is  -I. 

7.  KINDER  - required.  The  integer  value  of  this  parameter  specifies  a single  value  of  the 
harmonic  index. 

8.  0PT  - optional.  A positive  integer  value  of  this  parameter  causes  both  equilibrium  and 
multipoint  constraint  forces  to  be  calculated  for  the  Case  Control  output  request, 
KPCF0RCE.  A negative  integer  value  of  this  parameter  causes  only  the  equilibrium  force 
balance  to  be  calculated  for  the  output  request.  The  default  value  is  0 which  causes 
only  the  multipoint  constraint  forces  to  be  calculated  for  the  output  request. 

9.  GRDEQ  - optional.  A positive  integer  value  of  this  parameter  selects  the  grid  point 
about  which  equilibrium  will  be  checked  for  the  Case  Control  output  request,  MPCF0RCE. 

If  the  integer  value  is  zero,  the  basic  origin  is  used.  Default  is  -1. 

10.  ASET0UT  - optional.  A positive  integer  value  of  this  parameter  causes  the  ASET  output 
data  block  to  be  generated  by  the  GP4  module.  A negative  integer  value  or  0 suppresses 
the  generation  of  this  output  data  block.  The  default  value  is  0. 

11.  AUT0SPC  - reserved  for  future  optional  use.  The  default  value  is  -1. 
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3.16.6  Optional  Diagnostic  Output  for  PEER 

Special  detailed  information  obtained  by  requesting  DIAG  16  in  the  Executive  Control  Deck  is 
the  same  as  that  described  under  Normal  Mode  Analysis  (see  Section  3.4.6). 

3.16.7  The  APPEND  Feature 

The  APPEND  feature  can  be  used  for  real  eigenvalue  extraction  in  Normal  Modes  Analysis  Using 
Cyclic  Symmetry.  See  Section  3.4.7  for  details. 

3*16-8  Rigid  Format  Error  Messages  from  Normal  Modes  Analysis  Using  Cyclic  Symnetry 

The  following  fatal  errors  are  detected  by  the  DMAP  statements  in  the  Normal  Modes  Analysis 
Using  Cyclic  Symmetry  rigid  format.  The  text  for  each  error  message  is  given  below  in  capital 
letters  and  is  followed  by  additional  explanatory  material,  including  suggestions  for  remedial 
action. 


N0RMAL  M0DES  WITH  CYCLIC  SYMMETRY  ERR0R  MESSAGE  N0.  1 • ‘IASS  MATRIX  REQUIRED  F0R  REAL  EIGENVALUE 


The  mass  matrix  is  null  because  either  no  elements  were  defined  with  Connection  cards, 
nonstructural  mass  was  not  defined  on  a Property  card,  or  the  density  was  not  defined  on  a Material 
card. 


RE™bGENVALUETANALYSIS  SYHHETRY  ERR0R  HESSAGE  NP-  ? - EIGENVALUE  EXTRACTI0N  DATA  REQUIRED  F0R 


Eigenvalue  extraction  data  must  be  supplied  on  an  EIGR  card  in  the  Bulk  Data  Deck  and  METHOD  in  the 
Case  Control  Deck  must  select  an  EIGR  set. 


N0RMAL  M0DES  WITH  CYCLIC  SYMMETRY  ERR0R  MESSAGE  N0.  3 - N0  INDEPENDENT  DEGREES  0F  FREED0M  HAVE  BEEN 


Either  no  degrees  of  freedom  have  been  defined  on  GRID,  SP0INT,  or  Scalar  Connection  cards,  or  all 
defined  degrees  of  freedom  have  been  constrained  by  SPC,  MPC,  SUP0RT,  0MIT  or  GRDSET  cards,  or 
grounded  on  Scalar  Connection  cards. 


N0RMAL  M0DES  WITH  CYCLIC  SYMMETRY  ERR0R  MESSAGE  N0.  4 - FREE  B0DY  SUPP0RTS  N0T  ALL0WED. 

Free  bodies  are  not  allowed  in  Normal  Modes  Analysis  Using  Cyclic  Symmetry.  The  SUP0RT  cards  must 
be  removed  from  the  Bulk  Data  Deck  and  other  constraints  applied  if  required  for  stability. 


N0RMAL  M0DES  WITH  CYCLIC  SYMMETRY  ERR0R  MESSAGE  N0.  5 - CYCLIC  TRANSF0RMATI0N  DATA  ERR0R. 
See  Section  1.12  for  proper  modeling  techniques  and  corresponding  PARAM  card  requirements. 
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NORMAL  M0DES  WITH  CYCLIC  SYMMETRY  ERR0R  MESSAGE  N0.  6 - N0  STRUCTURAL  ELEMENTS  HAVE  BEEN  DEFINED. 
No  structural  elements  have  been  defined  with  Connection  cards. 
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3.17  STATIC  HEAT  TRANSFER  ANALYSIS 
3.17.1  DMAP  Sequence  for  Static  Heat  Transfer  Analysis 

RIGID  FOHHAT  DMAP  LISTIHG 
RELEASE  APR.  19B4 

HEAT  APPROACH,  RIGID  FOHK&T  I 

LEVEL  2.0  HASTRAN  DHAP  COHPILER  - SOURCE  LISTIHG 


OPTIONS  INJ3FFECT  GO  EHR=2  LIST  KODECE  HOREF  HOOSCAR 


1 

BEGIN 

HEAT  01  - STATIC  HEAT  TRANSFER  All  ALIBIS  - APR.  I9&S  S 

2 

PRECHK 

ALL  © 

3 

FILE 

HQG=  APPEHD/HPGC=APFEND/HUGV=  APPEND/EGK-SAVE/HKritf=SAVE  8 

4 

PAEAH 

//*HPY*/CARDKO/0/0  3 

CD 

GPI 

GEOH1 . GE0M2, /GPL,  HEQEXIN,  GPDT,  CSTH,  BGPDT.  HS IL/S , N.  HLUSET/ 
HGGPDT/HIHUSl=— 1 3 

CD 

PLTIHAH 

BGPDT.  HS  IL/BGPDP , HS  IP/1ILUSET/S,  N , HLUSEP  8 

CD 

GP2 

GEQH2, HEQEXIK/ECT  3 

a 

PARAHL 

PCDE-'/*PRES*////JUHPPLOT  S 

V 

PURGE 

PLTSETX,  PLTPAR,  GPGETS , ELSETS/JUHPFLOT  3 

CD 

COBB 

HP  1 , JUJiPPLOT  6 

CD 

PLTSET 

PLTSETX, PLTPAR, GFSETS , ELSETS/S . H, EliSIL/  s.B, 

JUvlrrLOT  C 

CD 

PRTOSG 

PLTSETX//  S 

13 

PARAH 

//*MFY*/FLTFLG/I/l  8 

14 

PARAIi 

//*MP  Y*/PF i LE/0/0  S 

CD 

CORD 

HP  1 , JUKPPLOT  S 

CD 

PLOT 

PLTP AR,  GPSETS , ELSETS , C ASECC , BGPDT,  HEQEXIH,  HS  IL , ,ECT,  ,/PLOTXl/ 
HHs  I L/HLUSET/S , H , J UKPPLQT/S , K , PL'ITLG/S , H . FF ILE  8 

CD 

PRTKSG 

PLOTX1//  e 

18 

LABEL 

HP  1 3 

CD 

GP3 

GEOM3 , HEQEXIH,  GE0H2/HSLT,  GPTT/H05HAV  S 

CD 

TA1 

ECT , EPT, BGPDT, HS I L, GPTT, CSTM/HEST, , HGPECT,  ,/HLUSET/S.N.HOSIHP/ 
1/NOGEHL/GEtIEL  3 

CD 

COHD 

EHROR4.WOSIHP  S 

22 

PURGE 

HK5G , CPST/HOS I HP  3 

CD 

COHO 

HLBL1 , NOS  IMP  S 

24 

PARAH 

//*ADD*/HNOKCG/  I/O  S 

CD 

EMG 

BEST,  CSTH,  HPT,  D IT,  GE0H2 . /HKELH,  HKDICT, , , , /S, N,  HHOKGC  3 

26 

PURGE 

HKHG,  GPST/HHOKGG  3 

CD 

CORD 

HLBL1 , HfiOKGG  S 

CD 

EMA 

HGPECT,  HKDICT,  KKELH/HKGC, CPST  8 

29 

LABEL 

HLBLI  9 

30 

PARAH 

//*MPY«</NSKIP/0/O  8 
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RIGID  FORMAT  DMAP  LISTING 
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HEAT 

APPRO/' 

LEVEL 

dD 

LABEL 

ds> 

GP4 

(33) 

COND 

34 

PARAM 

35 

PURGE 

36 

PARAM 

(37) 

COND 

dD 

GPSP 

(39) 

OFP 

40 

LABEL 

dD 

EQUIV 

(42) 

COND 

(43) 

MCE1 

(44) 

MCE2 

45 

LABEL 

EQUIV 

d?) 

COND 

(48) 

SCEI 

49 

LABEL 

d§> 

EQUIV 

(51) 

COND 

(52) 

SMP1 

53 

LABEL 

(54) 

EQUIV 

(55) 

COND 

(s3> 

RBMC1 

57 

LABEL 

R3MG2 

(59) 

COND 

(60) 

RSMG3 

61 

LABEL 

(62) 

SSG1 

ds) 

EQUIV 

,64) 

COND 

HLBL11  £ 


Top 


of  Constraints 


Loop  J 


CASECC , GE0K4 , HEQEXI N , GPDT,  BCPDT,  CSTM,  GPST/RG,  YS . HDSET,  HASET/ 
HLUSET/S , N , MFCF 1/S , N , MPCF2/S . H , S IHGLE/S , H , OMIT/S , H , REACT/  S , 

N , NSKI  P/S , H,  HREPEAT/S . N , NOSET/S , N , NOL/S , N , NOA/C , Y,  ASETOUT/S , Y, 
AUTOSPC  S 

ERR0R3 , NOL  8 

//*AND*/NOSR/S  INGLE/ REACT  S 

HKRR,  HKLR,  HSR,  HDJI/REACT/GM/MPCF  1 /EGO , HEOO,  HLOO,  HPO,  HUOOV, 
HRUOV/OMIT/HPS, HKFS, HKSS/SINGLE/HQG/NOSR  8 

//*EQ*/CFSPFLG/AtJTOSPC/0  3 

HLBL4 , GPSPFLG  8 

GPL, GPST, HUSET, HS IL/OGPST/S . N, NOGPST  S 
OGPST, , , , , //S , H ■ CARDNO  8 
HLBL4  S 

HKGG , HKRN/MFCF I 6 
HLBL2.HPCF1  3 
HUSET, RG/GM  S 

HUSET,  GM,  HKGG, , , /HKNN, , , 8 
HLBL2  S 

HKNN , HKFF/S I NCLE  3 
HLBL3, SINGLE  S 

HUSET, HKNN, , ,/HKFF, HKFS, HESS, , , 3 
HLBL3  e 

HKFF , HKAA/OHIT  S 
HLBL5 , OMIT  3 

HUSET,  HXFF, , , /HCO. HKAA. HKOO, HLOO 3 

HLBL5  8 

HKAA, HKLL/HEAGT  S 
HLBL6, REACT  S 

HUSET, HKAA , /HKLL , HKLR, HKRR, , , 3 

HLBL6  S 

HKLL/HLLL  S 

HLBL7, REACT  S 

HLLL, HKLR. EKRR/HBM  S 

HLBL7  S 

HSLT.BGPDT, CSTM, HSIL.HEST, MPT, GPTT,EDT,  .CASECC,  DIT./HPG,  ,,  ,/HLUSET/ 
NSICIP  ffi 

HFG, HPL/HOSET  8 
HLBL 10, NOSET  8 
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RELEASE  APE.  1984  1 Y 

HEAT  APPROACH,  RIGID  FORMAT  1 

LEVEL  2.6  MASTRAH  DKSP  COMPILER  - SOURCE  LISTING 


<6S)  SSG2 
.66 ' LABEL 
(67)  SSG3 

(eg)  com 

C2§)  HATGFR 
(7 g)  HATGPR 
71  LABEL 

(72)  SDR1 

(73)  CORD 
REFT 

(75)  JUMP 
76  PARAK 
if??/  CORO 
78  LABEL 
(79)  SDR2 

(3)  OFP 
(81)  CORD 
(Sg)  PLOT 

(83)  FimEG 
84  LABEL 
(BS)  JUMP 
86  LABEL 
(8?)  PRTPARM 
88  LABEL 
(f69)  PRTPARK 
90  LflBEflT. 
C?l)  PRTPARM 
92  LABEL 
(93)  PRTPARH 

94  LABEL 

95  PURGE 

96  END 


EC3ST,  GM,  YS , HEPS , EGO,  HDK,  HPG/'EQR , EPO,  EPS , HFL  8 
HLBL10  & 


^.^l.hpl.il^.^.hpo.hulv,  huogv,  erulv,  erdov/ohit/  v,y. 

HLBL9, IRES  8 

GFL,HUSET,E9IL,HRDLV.'/'*LS  S 
GPL , EUSET,  ES I L , ER0OV-V*  0*  8 
HLBL9  8 

S;SK0V  •YS,ES0,eK'H?S'  HEFS  * HESS , EfiR/HDGV,  HPGG,  EOS' 


HLBLS.HREPEAT  8 
KLBL11, 160  & 
ERR0R1  8 


r 


Bottom  of 


Constraints  Loop 


//^ROIV/HTEST/HREPEAT  8 
ERRORS, HITBT  8 
HLBL8  S 


S52£CC’S§TH’ M£”F» D JT, HEQESIK, H3 !L, GFTT, EBT, BGPDP , . EOS, HUGV. 
BEST , , BPGG/H0PG1 , HOaGl , HOUGV1 , , HCEFI , HPUGVI/fSTATICS*  8 

HOUCV 1 , EOPGI , HOSGI , EOEF 1 , , /VS , M, CARBICO  8 

HP2,  JUMPPLOT  8 

• ELSSia , CASECC,  BGPDT,  HEQESIH , BB  IP , HPUGV1 , , ECPECT, 
/PL0TR2/rHHSIL/HLUSEP/JUKPPL0T/'PLTFLG/  8.R.PFILE  © 

PLOT5C2/V  8 

HP2  S 

FINIS  © 

ERROR  1 S 

//- 1/SHSTA*  S 

ERRORS  8 


-V-S/tfRSTAS  8 
ERR0R4  « 
/V'-S-'SJHTA*  S 
ERRORS  S 
/V-B/SHSTA*  S 
FINIS  9 
DOfsiY/mnusi  s 
s 
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3.17.2  Description  of  DMAP  Operations  for  Static  Heat  Transfer  Analysis 

5.  GP1  generates  coordinate  system  transformation  matrices,  tables  of  grid  point  locations,  and 
tables  relating  the  internal  and  external  degree  of  freedom  indices. 

6.  PLTTRAN  modifies  special  scalar  grid  points  in  the  BGPDT  and  HSIL  tables. 

7.  GP2  generates  Element  Connection  Table  with  internal  indices. 

10.  Go  To  DMAP  Mo.  18  if  there  are  no  structure  plot  requests. 

11.  PLTSET  transforms  user  input  into  a form  used  to  drive  the  structure  plotter. 

12.  PRTMSG  prints  error  messages  associated  with  the  structure  plotter. 

15.  Go  to  DMAP  No.  18  if  no  boundary  and  structure  (heat  conduction)  element  plots  are 
requested. 

16.  PL0T  generates  a i requested  boundary  and  heat  conduction  element  plots. 

17.  PRTMSG  prints  plotter  data  and  engineering  data  for  each  plot  generated. 

19.  GP3  generates  applied  Static  (Thermal)  Loads  Table  (KSLT)  and  Grid  Point  Temperature  Table. 

20.  TAX  generates  element  tables  for  use  in  matrix  assembly,  load  generation,  and  data  recovery. 

21.  Go  to  DMAP  No.  90  and  print  Error  Message  No.  4 if  no  elements  have  been  defined. 

23.  Go  to  DMAP  No.  29  if  there  are  no  heat  conduction  elements. 

25.  EMG  generates  element  heat  conduction  matrix  tables  and  dictionaries  for  later  assembly  by 
the  EMA  module. 

27.  Go  to  DMAP  No.  29  if  no  heat  conduction  matrix  is  to  be  assembled. 

28.  EMA  assembles  heat  conduction  matrix  [K*g]  and  Grid  Point  Singularity  Table. 

31.  Beginning  of  loop  for  additional  constraint  sets. 

32.  GP4  generates  flags  defining  members  of  various  displacement  sets  (USET),  forms  multipoint 
constraint  equations  [R^]  {ugJ  = 0 and  forms  enforced  displacement  vector  {Ys>. 

33.  Go  to  DMAP  No.  88  and  print  Error  Message  No.  3 if  no  independent  degrees  of  freedom  are 
defined. 

37.  Go  to  DMAP  No.  40  if  no  potential  grid  point  singularities  exist. 

38.  GPSP  generates  a table  of  potential  grid  point  singularities. 

39.  0FP  formats  the  table  of  potential  grid  point  singularities  prepared  by  GPSP  and  places  it 
on  the  system  output  file  for  printing. 

41.  Equivalence  [K  ] to  [Knn]  if  no  multipoint  constraints  exist. 

42.  Go  to  DMAP  No.  45  if  no  multipoint  constraints  exist. 

43.  MCE1  partitions  multipoint  constraint  equations  [Rg]  = CRm[ Rn3  and  solves  for 
multipoint  constraint  transformation  matrix  [Gm]  = ■*[Rn)]"1[Rn]. 
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44.  MCE2  partitions  heat  conduction  matrix 


5b|!W 

^nn  1 


ORIGINAL 

OF  POOR  QUALITY 


and  performs  matrix  reduction 

• tW  * is&V + ni,HV  * i®£it«ijEV. 

46.  Equivalence  [Knn]  to  [K^]  if  no  single-point  constraints  exist. 

47.  Go  to  DMAP  No.  49  if  no  single-point  constraints  exist. 

48.  SCE1  partitions  out  single-point  constraints 


^ - 


%_J_Kfs 
Ksf  * Kss 


50.  Equivalence  [K^J  to  [Kaa]  if  no  omitted  coordinates  exist. 

51.  Go  to  DMAP  No.  53  if  no  omitted  coordinates  exist. 

52.  SMP1  partitions  constrained  heat  conduction  matrix 


[%]  = 


Koa  1 Koo 


solves  for  transformation  matrix  [Gn]  = -[K003-1[Kn;i] 


oa“ 


and  performs  matrix  reduction  [K  1 = [K  J + [kT,][G  1 . 

ad  da  Oa  0 

54.  Equivalence  [KQa]  to  [K  ] if  no  free-body  supports  exist. 

55.  Go  to  DMAP  No.  57  if  no  free-body  supports  exist. 

56.  RBMG1  partitions  out  free-body  supports 


£KaaJ  " 


iuJJir 

JV  Krr 


58.  RBMG2  decomposes  constrained  heat  conduction  matrix  [K  ] = [L  ][U  ]. 

59.  Go  to  DMAP  No.  61  if  no  free-body  supports  exist. 

60.  RBMG3  forms  rigid  body  transformation  matrix 

m-v’ig  • 
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calculates  rigid  body  check  matrix 

EX]  - [KrJJ  + £KjrJ[D] 
and  calculates  rigid  body  error  ratio 


c * 


62.  SSGI  generates  static  thermal  load  vectors  {Pg>. 

S3.  Equivalence  {P.J  to  IP.}  If  no  constraints  are  applied, 
9 * 

64.  Go  to  DMAP  No.  66  If  no  constraints  are  applied. 

65.  SSG2  applies  constraints  to  static  thermal  load  vectors 


{P  } « 

g' 

IP  1 3 
1 n' 

{Pf>  • 


, <p„>  ■ «„i*  to>s)  , 

, {Pf>  ■ <Pf!  - Kf,]u,>  . 
, (Pa)  ■ (P0)  * [6 lKP0>  . 


and  calculates  determinate  thermal  powers 


tqr}  = -iPrl  - [DT]{P&h 


67.  SSG3  solves  for  displacements  of  Independent  coordinates 

VDturl°V  • 

solves  for  displacements  of  omitted  coordinates 

calculates  residual  vector  (HRULV)  and  residual  vector  error  ratio  for  Independent 
coordinates 

“V  ■ IP,)  - KUJ<V  . 
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_ KHfV 

Ei  ~ 

ttI>v 

coordinates*65  residual  vector  (HRU0V)  and  residual  vector  error  ratio  for  omitted 

{fiPo> = «v  - r*wK>  . 


_ KH«P01 

eo  ~ 

68.  Go  to  DMAP  No.  71  if  residual  vectors  are  not  to  be  printed. 

69.  MATGPR  prints  the  residual  vector  for  independent  coordinates  (HRULV). 

70.  MATGPR  prints  the  residual  vector  for  omitted  coordinates  (HRU0V). 

72.  SDR1  recovers  dependent  temperatures 


V "W*1'!’  • 


= {u.}  , 


<“»}  - ■ 


and  recovers  single-point  powers  of  sustained  thermal  constraint 
<V  = -(Psl  + [Kjs](uf}  + [KSS]{YS}. 

73.  Go  to  DMAP  No.  78  if  all  constraint  sets  have  been  processed. 

74.  Go  to  DMAP  No.  31  if  additional  sets  of  constraints  need  to  be  processed. 

75 • ^Qt0  DMAP  No*  86  and  print  Error  Message  No.  1 as  the  number  of  constraint  sets  exceeds 

77.  Soto  DMAP  No.  92  and  print  Error  Message  No.  5 if  multiple  boundary  conditions  are 
attempted  with  an  improper  subset. 

79.  SDR2  calculates  conduction  and  boundary  element  heat  flows  and  gradients  (H0FF1)  and 
prepares  thermal  load  vectors  (H0PG1) , temperature  vectors  (H0UGV1)  and  single-point  powers 
of  constraint  (H0QG1 ) for  output  and  components  of  the  temperature  vector  (HPUGV1). 
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80.  0FP  formats  the  tables  prepared  by  SDR2  and  places  them  on  the  system  output  file  for 

printing.  ^ 

81.  Go  to  DMAP  No.  84  if  no  temperature  profile  plots  are  requested. 

82.  PL0T  generates  all  requested  temperature  profile  and  thermal  contour  plots. 

83.  PRTMSG  prints  plotter  data,  engineering  data,  and  contour  data  for  each  temperature  profile 

and  thermal  contour  plot  generated.  K 

85.  Go  to  DMAP  No.  94  and  make  normal  exit. 

87.  Print  Error  Message  No.  1 and  terminate  execution. 

89.  Print  Error  Message  No.  3 and  terminate  execution. 

91.  Print  Error  Message  No.  4 and  terminate  execution. 

93.  Print  Error  Message  No.  5 and  terminate  execution. 
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3.17.3  Output  for  Static  Heat  Transfer  Analysis 

The  following  output  may  he  requested  for  Static  Heat  Transfer  Analysis: 

1.  Temperatures  (THERMAL)  and  nonzero  components  of  static  loads  (0L0AD)  and  constrained 
heat  flow  (SPCF0RCE)  at  selected  grid  points  or  scalar  points. 

2.  The  punch  option  of  a THERMAL  request  will  produce  TEMP  bulk  data  cards, 

3.  Flux  density  (ELF0RCE)  in  selected  elements. 

4.  Plots  of  the  structural  model  and  temperature  profiles. 

5.  Contour  plots  of  the  thermal  field. 

3.17.4  Case  Control  Deck  for  Static  Heat  Transfer  Analysis 

The  following  items  relate  to  subcase  definition  and  data  selection  for  Static  Heat  Transfer 

Analysis: 

1.  A separate  subcase  must  be  defined  for  each  unique  combination  of  constraints  and  static 
loads. 

2.  A static  loading  condition  must  be  defined  for  (not  necessarily  within)  each  subcase 
with  a L0AD  selection,  unless  all  loading  is  specified  with  grid  point  temperatures  on 
SPC  cards. 

3.  An  SPC  set  must  be  selected  for  (not  necessarily  within)  each  subcase,  unless  all 
constraints  are  specified  on  GRID  cards  or  Scalar  Connection  cards. 

4.  Loading  conditions  associated  with  the  same  sets  of  constraints  should  be  in  contiguous 
subcases,  in  order  to  avoid  unnecessary  looping. 

5.  REPCASE  may  be  used  to  repeat  subcases  in  order  to  allow  multiple  sets  of  the  same 
output  item. 

3.17.5  Parameters  for  Static  Heat  Transfer  Analysis 

The  following  parameters  are  used  in  Static  Heat  Transfer  Analysis: 

IRES  - optional.  A positive  integer  value  of  this  parameter  will  cause  the  printing  of 
the  residual  vectors  following  the  execution  of  SSG3. 

2.  ASET0UT  - optional.  A positive  integer  value  of  this  parameter  causes  the  HASET  output 
data  block  to  be  generated  by  the  GP4  module.  A negative  integer  value  or  0 suppresses 
the  generation  of  this  output  data  block.  The  default  value  is  0. 

3.  AUT0SPC  - reserved  for  future  optional  use.  The  default  value  is  -1. 
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3.17.6  Rigid  Format  Error  Messages  from  Static  Heat  Transfer  Analysis 

The  following  fatal  errors  are  detected  by  the  DMAP  statements  in  the  Static  Heat  Transfer 
Analysis  rigid  format.  The  text  for  each  error  message  is  given  below  in  capital  letters  and  is 
followed  by  additional  explanatory  material,  including  suggestions  for  remedial  action. 

STATIC  HEAT  TRANSFER  ANALYSIS  ERR0R  MESSAGE  N0.  1 - ATTEMPT  T0  EXECUTE  M0RE  THAN  100  L00PS. 

An  attempt  has  been  made  to  use  more  than  100  different  sets  of  boundary  conditions.  This  number 
may  be  increased  by  ALTERing  the  REPT  instruction  following  SDR1. 

STATIC  HEAT  TRANSFER  ANALYSIS  ERR0R  MESSAGE  N0.  3 - N0  INDEPENDENT  DEGREES  0F  FREED0M  HAVE  BEEN 
DEFINED. 

Either  no  degrees  of  freedom  have  been  defined  on  GRID,  SP0INT  or  Scalar  Connection  cards,  or  all 
defined  degrees  of  freedom  have  been  constrained  by  SPC,  MPC,  SUP0RT,  0MIT  or  GRDSET  cards,  or 
grounded  on  Scalar  Connection  cards. 

STATIC  HEAT  TRANSFER  ANALYSIS  ERR0R  MESSAGE  N0.  4 - N0  ELEMENTS  HAVE  BEEN  DEFINED. 

No  elements  have  been  defined  with  either  Connection  cardf  or  GENEL  cards. 

STATIC  HEAT  TRANSFER  ANALYSIS  ERR0R  MESSAGE  N0.  5 - A L00PING  PR0BLEM  RUN  0N  A N0N-L00PING  SUBSET. 

A problem  requiring  boundary  condition  changes  was  run  on  subset  1 or  3.  The  problem  should  be 
restarted  on  subset  0. 
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3.18  NONLINEAR  STATIC  HEAT  TRANSFER  ANALYSIS 
3.18.1  DMAP  Sequence  for  Nonlinear  Static  Heat  Transfer  Analysis 

RIGID  FORMAT  DMAP  USTIKG 
RELEASE  ADR,  1984 

HEAT  APPROACH,  RIGID  FORMAT  0 

LEVEL  2.0  NASTRAN  DMAP  COMPILER  - SOURCE  LISTING 


OPTIONS  IN  EFFECT  GO  EHH*2  LIST  7JODECK  NOREF  KOOSCAR 


1 

2 

3 

CD 

CD 

CD 

7 

8 

CD 

CD 

CD 

12 

13 

CD 

CD 

CD 

17 

CD 

CD 

CD 

21 

CD 

23 

CD 

CD 

26 


CD 

CD 


BEGIN  HEAT  03  - NONLINEAR  STATIC  HEAT  TRANSFER  ANALYSIS  - APR,  1984  9 
PHECBK  ALL  9 

PARAM  /V#MPY*/CAHDN0/e/0  9 

CPI  CE91I1 , GE0K2 , /GPL . HEOEXIN,  CFBT,  CSTM,  BCPBT,  HS  I L/S , N,  HLUSE'IV 

NOGPDT/HIHUS 1 *- 1 C 

PLTTRAN  BCFDT,  HS IL/BCPDF,  HS I F/HLUSET/8 , N , HLUBEF  9 

CP2  CE0H2 , HEGEXIN/ECT  * 

PAHAML  FCDB//'*FRES*////JUHPPLOT  9 

PURGE  FLTSETX,  PLTPAR,  GPBEIB . ELSETJ/JUMPPLOT  * 

COND  HP1, JUHFFLOT  * 

PLT8ET  PCDB, HEOEKIN , EC'SVTLTSEIX, PLTPAR, CPSEIS , ELSE7S/S, N, HNS IL/  S,N, 

JUJ1PPL0T  9 

FBTMSC  PLTSETX//  9 

PARAM  //*HPY*/PLTFLC/1/1  9 

PAH AM  //*HP  Y*/PP  ILS/0/0  9 

COND  HFI, JUHPPLOT  * 

PLOT  PLTPAR,  CPSETG , ELSETS , CASECC , BGPDT,  IECEXIN,  HS IL,  ,ECT,  ,/FLOTXI/ 

HNSIL^HLWBET/S,N,  JUMPPLOT/S,N,PLTFLC/S,H,PFILB  0 

FBTMSC  PLOTS! /V  0 

LABEL  HFI  0 

CP3  CE0M3, HEOEKIN, CEOM2^SLT,CPTT/HOGHAV  0 

TA1  ECT,  EFT,  BCPDT,  HS  IL , CPTT,  GSTM/HE3T,  ,BCPECT, , /HLUSET/S , N,  NOS  IMP/ 

l/NOCENL/HXYZ  0 

COND  ERHOR2.NOSIHP  0 

PAHAM  //*ADD*/HN0KCG/l/3  0 

EMC  BEST,  CSTM, MPT,  DIT,  CE0M2 , /HKELM,  HKDICT,  , , ,/S,N,HNOJCCC  0 

PURGE  HKGG£,GFST/HNOKCC0 

COND  JMPECCS.HNOKGG  0 

EMA  HGPECT,  HKD  ICT,  HXELM/EKGCX,  CP8T  0 

LABEL  JMPECCK  9 

BMC  BEST,  MATFOOL , CPTT,  HKCCX/HRCff,  HOCE,  EKCG/C , Y,  TABS/C , Y,  S ICMA«  0 . 0/ 

S , N , HNLR/BLUSET  0 

EQUIV  HKGGX,  HKCC/HNLR  0 

PURGE  BttGE.HRCG/HNLR  0 

CP4  G48JBB5 , GE0K4 , HZaEXI  N , GPDT,  BCPDT,  CSTM,  GPST/RG,  YS  ,HU8ET,  HASET/ 
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RIGID  FORMAT  DHAP  LISTING 
RELEASE  APR.  19E4 

HEAT  APPROACH,  RIGID  FORMAT  3 

LEVEL  2.0  NASTRAN  DMAP  COMPILER  - SOURCE  LISTING 


(3T)  COND 

32  PURGE 

33  PARAM 
CO?)  COND 
C35)  CPSP 


^LUfST^H^^SA,HAHPGF2/'S-N’SIKGLE/S-H-0HIT/'S,K, REACT/  S. 

K EAT/S , N , NOSET/S , N , NOL/S , H , NO  A/C , Y,  AS  STOUT/S , Y, 

AUlUbrC  S 
ERRORl.NOL  6 

GM'MPCF  1/HPS . HKFS , HKSS , HKSF , HRSH,  HQG/S  INGLE  3 
//*EQ.*/GPSPFLG/ AUTOSF  C/0  S 
HLBL5 , GPSPFLG  3 

GPL.GPST, HUSET.HSIL/OGPST/S, N.HOGPST  S 


^36.  OFP 
37  LABEL 
(3)  EOUIV 
Cf?)  CORD 
<3D  HCE1 
(3D  MCE2 

42  LABEL 

<3D  euuiv 

<3D  COND 

<3I>  VEC 
(3D  PARTN 
(3D  PARTN 

43  LABEL 
(3D  RECOUP 

dD  coHD 
dD  SSG1 

dD  Eauiv 

C33)  COND 

3D  SSG2 

35  LABEL 
C56  S::GHT 


dD  com; 

dD  H-ATGPR 
59  LABEL 

dD  S0B2 

dD  otp 

dD  SORRT 
»3§>  OFF 


OGPST. . , , ..VS.N.CARDNO  S 
HLBL5  S 

HKHG , HKNN/MPCF I /HRGG , HRNN/MPCF 3 
HLBL1 , MFCF1  S 
HUSET,  RG/GM  S 

HUSET,GH,HKGG,HRGC,  ,/HXNN.HRNN,,  S 
HLBLI  S 

HKNH , HKFF/S ! NGLE/HHNN , HRFN/S I HOLE  3 
HLBL2, SINGLE  S 
HUSET/VFS/*H*/*F*/*S*  S 
HKNH.VFS./HKFF.HKSF. HKFS, HKSS  S 
HRNN,  , VFS/HRFN.HRSN, ,/!  S 
HLBL2  S 

HKFF/HLLL,  HULL/O/O/MDI AG/DET/PNR/S, N, KSING  8 
ERR0R3, KSING  S 

HSLT,  BGPDT , CSTM, HS IL,  HEST, MPT. GPTT,  EDT, , CASECC,  BIT, /HPG  , , , ,/HLUSET/ 
NS1CIP  3 

HPG, HPF/NOSET  S 
HLBL3, NOSET  S 

HUSET, GM. , HKFS, ., RFC/,  .HPS.HPF  3 
HLDL3  S 

HU -,ET,  HS  I L , GPTT,  GM.  HEST,  MPT,  PIT,  HPF,  HPS , HKFF , HKFS , HJSF , HKSS . 

HRTN,  HR5N.HLLL,  HULL/HUGV , HQG , HRUi.V/HNNLK=  1/HNLR/  C.  Y,EPSHT= 

.OOl/C,  F,TABS=0.0'C,Y,,IAXIT-4/V,Y,  IRES/  JIPCFI/S  INGLE  S 

HL5L4, IDES  S 

GPL.  UUSHT,  ES  IL,  IIR  JLV//.-F*  S 
HL3L4  S 

CAlsECC,  CSTM,  HPT.  D IT.  HEOEXIN,  HS  IL,  GPTT,  EDT,  EGPDP . , HBG.  HUGV.  HEST, 

, HPG'IlOFGl.HOBGt  .HOUGVl , . HOEFl,HPUGVI/*STATICS*  S 

HOJGVl.ilOPGl.HOQGl, , .//S.N.CARDNO  S 

ns f L . HUSET, HUGV, HOEF 1 . HSLT.  HEST, D IT, H-2GE, , /HDEF IX/C.Y, TABS/ 

HHUl  8 

HOEF IX //S.N.GAHDNO  S 
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RELEASE  APR.  1984 

HEAT  APPROACH,  RIGID  FORMAT  3 

LEVEL  2.0  HASTRAN  DMAP  COMPILER  - SOURCE  LISTING 


'm) 

COND 

HP2 , JUHPPLOT  S 

PLOT 

PLTPAR,  GPSETS , ELSETS , CASECC , BGPDT,  HEOEXIIf , HS  IP,  HPUGV1 , . HGPECT, 
/PLO-na/HNS I L/ELUSEP/JUHPPLOT/PLTFLG/  PFILE  8 

PRTKSG 

PL0TX2/V  8 

67 

LABEL 

HP2  8 

ds) 

JUMP 

FINIS® 

69 

LABEL 

ERROR!  3 

<™> 

PRTPARM 

/V-I/*HNLI*  8 

71 

LABEL 

ERROR2  9 

<s> 

PRTPARM 

/V-2/*HNLI*  S 

73 

LABEL 

ERR0R3  S 

PRTPARM 

/V-3/*HNLI*  8 

75 

LABEL 

FINIS® 

76 

PURGE 

BUMMY/MIHUSl  S 

77 

EHD 

8 
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3.18,2  Description  of  DMflP  Operations  for  Nonlinear  Static  Heat  Transfer  Analysis 

4.  GP1  generates  coordinate  system  transformation  matrices,  tables  of  grid  point  locations,  and 
tables  relating  the  internal  and  external  degree  of  freedom  indices. 

5.  PLTTRAH  modifies  special  scalar  grid  points  in  the  BGPDT  and  EiSIL  tables. 

6.  GP2  generates  the  Element  Connection  Table  with  internal  indices. 

9.  Go  to  DHAP  Ho.  17  if  there  are  no  structure  plot  requests. 

10.  PLTSET  transforms  user  input  into  a form  used  to  drive  the  structure  plotter. 

11.  PK1HSS  prints  error  messages  associated  with  the  structure  plotter. 

14.  Go  to  IMP  Ho.  17  if  no  boundary  and  structure  (heat  conduction)  eleseot  plots  are 
requested. 

15.  PL0T  generates  all  requested  boundary  and  heat  conduction  element  plots. 

16.  PRTHSG  prints  plotter  and  engineering  data  for  each  generated  plot. 

18.  GP3  generates  applied  Static  (Heat  Flux)  Loads  Table  (HSLT)  and  the  Grid  Point  Temperature 
Table. 

19.  TA1  generates  element  tables  for  use  in  matrix  assembly,  load  generation,  and  heat  flux  data 
recovery. 

20.  Go  to  DHAP  Ho.  71  and  print  Error  Message  Ho.  2 if  no  elements  have  been  defined. 

22.  EMG  generates  elesent  heat  conduction  matrix  tables  and  dictionaries  for  later  assembly  by 
the  EHA  module. 

24.  Go  to  DHAP  Ho.  26  if  no  heat  conduction  matrix  is  to  be  assessed. 

25.  EHA  assembles  heat  conduction  matrix  [Kgg]  and  Grid  Point  Singularity  Table. 

27,  RKG  generates  the  radiation  matrix,  ERgg3»  and  adds  the  estimated  linear  component  of 
radiation  to  the  heat  conduction  matrix.  The  element  radiation  flux  matrix,  [Qge3»  is 
also  generated  for  use  in  recovery  data  for  the  HBDV  elements. 

28.  Equivalence  [Kg g3  to  [Kgg3  if  there  is  no  linear  component  of  radiation. 

30.  GP4  generates  flags  defining  members  of  various  displacement  sets  (HUSET)  and  fores 
multipoint  constraint  equations  [Rg]  {ug}  = {0}. 

31.  Go  to  D#2AP  Ho.  69  and  print  Error  Hessage  No.  1 if  no  independent  degrees  of  freedom  are 
defined. 

34.  Go  to  DsW  No.  37  if  no  potential  grid  point  singularities  exist. 

35.  GPSP  generates  a table  of  potential  grid  point  singularities.  These  singularities  say  be 
extraneous  in  a radiation  problem,  since  some  points  may  transfer  heat  through  radiation 
only. 

36.  0FP  formats  the  table  of  potential  grid  point  singularities  prepared  by  GPSP  and  places  it 
on  the  system  output  file  for  printing. 

38.  Equivalence  [Kgg3  to  CKnn3  and  [Rgg3  to  [RRn3  if  no  multipoint  constraints  exist, 

39.  Gs  to  DHAP  No.  42  if  no  multipoint  constraints  exist. 

,S 
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40.  MCE1  partitions  the  multipoint  constraint  equation  matrix  [R  ] = [R  J R ] and  solves 
for  the  multipoint  constraint  transformation  matrix  a ' 


[GJ  = -[Rj-1  [RJ  . 
m m n 


41.  MCE2  partitions  heat  conduction  and  radiation  matrices 


99J 


™ • 

r-  i 

_ 

"Knn_j_Knm 

and  [R  ] = 

K 

li 

> 1 v 

93 

^mn  1 ^mmj 

and  performs  matrix  reductions 

■ »„„]  * B&OWI  * Orv  + a"d 


[Rnn]  = Wnn]  + [Gn][amn]  + + C^lEHJCy. 


43.  Equivalence  [Knr|]  to  and  [Rnn3  to  [R^n]  if  no  single-point  constraints  exist. 

44.  Go  to  DMAP  No.  48  if  no  single-point  constraints  exist. 

45.  VEC  generates  a partitioning  vector  (un>  + {uf>  + t ug> . 

46.  PARTN  partitions  the  heat  conduction  matrix 


%_j_Kfs 


Kfs  1 Kss. 


47.  PARTN  partitions  the  radiation  matrix 


CW  - 


fn 


sn 


49.  DEC0MP  decomposes  the  potentially  unsymmetric  matrix  [Kff]  into  upper  and  lower  triangular 
factors  [U££j  and  [LUJ. 


50.  Go  to  DMAP  No.  73  and  print  Error  Message  No.  3 if  the  matrix  is  singular. 


51.  SSG1  generates  the  input  heat  flux  vector  {Pg}. 


52.  Equivalence  {Pg}  to  {Pf}  if  no  constraints  are  applied. 

53.  Go  to  DMAP  No.  55  if  no  constraints  of  any  kind  exist. 

54.  SSG2  reduces  the  heat  flux  vector 


*v  = it!  • 
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{Pn>  = <V  + Kl  {V 


and 


fP»>  - 


56.  SSGHT  solves  the  nonlinear  heat  transfer  problem  by  an  iteration  technique  which  is  limited 

by  parameters  EPSHT  and  MAXIT.  The  output  data  blocks  are:  {ug},  the  solution 

temperature  vector,  Iqg},  the  heat  flux  due  to  single-point  constraints,  and  IfiP^},  the 

matrix  of  residual  heat  fluxes  at  each  iteration  step. 

57.  Go  to  DMAP  No.  59  if  residual  vectors  are  not  to  be  printed. 


58.  MATGPR  prints  the  residual  vectors  for  independent  coordinates  {HRULV). 

60.  SDR2  calculates  the  heat  flux  due  to  conduction  and  convection  in  the  elements  (H0EF1)  and 
prepares  the  temperature  vector  (H0UGV1),  the  load  vector  (H0PG1),  and  the  power  of 
constraint  (H0QG1)  for  output  and  components  of  the  temperature  vector  (HPUGV1). 

61.  0FP  formats  the  tables  prepared  by  SDR2  and  places  them  on  the  system  output  file  for 
printing. 


62.  SDRHT  processes  the  HBDY  elements  to  produce  heat  flux  into  the  elements  (H0EF1X)  due  to 
convection,  radiation,  and  applied  flux. 

63.  0FP  formats  the  element  flux  table  prepared  by  SDRHT  and  places  it  on  the  system  output  file 
for  printing. 

64.  Go  to  DMAP  No.  67  if  no  temperature  profile  plots  are  requested. 


65.  P10T  generates  all  requested  temperature  profile  and  thermal  contour  plots. 

66.  PRTMSG  prints  plotter  data,  engineering  data,  and  contour  data  for  each  temperature  profile 
and  thermal  contour  plot  generated. 

68.  Go  to  DMAP  No.  75  and  make  normal  exit. 

70.  Print  Error  Message  No.  1 and  terminate  execution. 

72.  Print  Error  Message  No.  2 and  terminate  execution. 

74.  Print  Error  Message  No.  3 and  terminate  execution. 
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3.18.3  Output  for  Nonlinear  Static  Heat  Transfer  Analysis 

The  following  output  may  be  requested  for  the  last  iteration  in  Nonlinear  Static  Heat 
Transfer  Analysis: 

1.  Temperature  (THERMAL)  and  nonzero  components  of  static  loads  (0L0AD)  and  constrained 
heat  flow  (SPCF0RCE)  at  selected  grid  points  or  scalar  points. 

2.  The  punch  option  of  a THERMAL  request  will  produce  TEMP  bulk  data  cards. 

3.  Flux  density  (ELF0RCE)  in  selected  elements.  In  the  case  of  CHBDY  elements,  a flux 
density  summary  is  produced  that  includes  applied  flux,  radiation  flux,  and  convective 
flux. 

4.  Plots  of  the  structural  model  and  temperature  profiles. 

5.  Contour  plots  of  the  thermal  field. 

3.18.4  Case  Control  Deck  for  Nonlinear  Static  Heat  Transfer  Analysis 

The  following  items  relate  to  subcase  definition  and  data  selection  for  Nonlinear  Static 
Heat  Transfer  Analysis: 

1.  A single  subcase  must  be  defined  with  a single  loading  condition  (L0AD)  and  a single 
constraint  condition  (SPC). 

2,  An  estimated  temperature  distribution  vector  must  be  defined  on  TEMP  cards  and  selected 
with  a TEMP (MATERIAL)  request.  Temperatures  for  constrained  components  are  taken  from 
these  TEMP  cards  and  entries  on  SPC  cards  are  ignored. 

3.18.5  Parameters  for  Nonlinear  Static  Heat  Transfer  Analysis 

The  following  parameters  are  used  in  Nonlinear  Static  Heat  Transfer  Analysis: 

1.  MAXIT  - optional.  The  integer  value  of  this  parameter  limits  the  maximum  number  of 
iterations.  The  default  value  is  4 iterations. 

2.  EPSHT  - optional.  The  real  value  of  this  parameter  is  used  to  test  the  convergence  of 
the  solution.  The  defauit  value  is  0.001. 

3.  TABS  - optional.  The  real  value  of  this  parameter  is  the  absolute  reference 
temperature.  The  default  value  is  0.0. 

4.  SIGMA  - optional.  The  real  value  of  this  parameter  is  the  Stefan-Boltzmann  constant. 
The  default  value  is  0.0. 
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5.  IRES  - optional.  A positive  integer  value  of  this  parameter  will  cause  the  printing  of 
the  residual  vectors  following  the  execution  of  SSGHT  for  each  iteration. 

6.  ASET0UT  - optional.  A positive  integer  value  of  this  parameter  causes  the  HASET  output 
data  block  to  be  generated  by  the  GP4  module.  A negative  integer  value  or  0 suppresses 
the  generation  of  this  output  data  block.  The  default  value  is  0. 

7.  WTflSPC  - reserved  for  future  optional  use.  The  default  value  is  -1. 

3-18>6  £lgid  Format  Error  Messages  from  Nonlinear  Static  Heat  Transfer  Analysis 

The  following  fatal  errors  are  detected  by  the  DMAP  statements  in  the  Nonlinear  Static  Heat 
Transfer  Analysis  rigid  format.  The  text  for  each  error  message  is  given  below  in  capital  letters 
and  is  followed  by  additional  explanatory  material,  including  suggestions  for  remedial  action. 


HAV^BEEN  DEFINED^1  TRflNSFER  AfWLYSIS  ERR0R  MESSAGE  N0.  1 - N0  INDEPENDENT  DEGREES  0F  FREED0M 

Either  no  degrees  of  freedom  have  been  defined  on  GRID,  SP0INT  or  Scalar  Connection  cards  or  all 
SSd  0„91cll°f  £SS,£”  ir  C0"Straf"ad  * SK-  »C.  S»T.  PIT  or  C-RDSET  cards,  or 


N0NLINEAR  STATIC  HEAT  TRANSFER  ANALYSIS  ERR0R  MESSAGE  N0.  2 - N0  SIMPLE  STRUCTURAL  ELEMENTS. 
No  structural  elements  have  been  defined  with  Connection  Cards. 

N0NLINEAR  STATIC  HEAT  TRANSFER  ANALYSIS  ERR0R  MESSAGE  N0.  3 - STIFFNESS  MATRIX  SINGULAR. 

The  heat  conduction  matrix  is  singular  due  to  unspecified  grid  point  temperatures. 
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HEAT  APPROACH,  RIGID  FORMAT  9 

LEVEL  2.0  HASTRAH  DMA?  COMPILER  - SOURCE  LISTIHG 


G0  ERn=S  LIST  If  ODBC  K HOREF  KOOSOAR 


1 BEGIH 

2 PRECHK 

3 PARAH 

G>  6P1 

<jD  pltihah 

6 PURGE 
Q>  CORD 

d|)  CF2 

9 PARAML 
10  PURGE 
CID  CORD 
<jg)  PLTSET 


HEAT  09  - TRAHSIEHT  HEAT  TRANSFER  ANALYSIS  - APR.  1964  6 
ALL  S 

//*MFY*/'CARDffO/O/0  8 


H^OGPu^mnus  ihf f KIN' G?Jyr' cs™’ BCPBT- 518 IL/S-  hluset/ 


BGPBT,  ES IL/BGPDP , ES IP/HLUSiSf/0 , » , HLUSEP  8 

HUSET,  CM,  HGO , EKAA , HB AA , HP0O , HKFS , ESP , EEST/'fJGGFDT  S 

HLBLB , HDGFDT  S 

GE0K2 , HEQEXIH/'ECT  9 

PCDB//*PR£S£//V/'JUMPPL0T  8 

PLTSETX,  FLTPAR , GPSETS , ELSEWJUMPPLOT  8 

HPl, JUMPPLOT  ® 


0, 


JUOTPLOTS1* ' ECT/PL'IBETX. PLTPAR, CPSETS , ELSET3/S , H , MS IL/  S , H , 


(J3)  PRTM3G 

14  PARAH 

15  PARAH 
(Ts)  CORD 
(Tt)  PLOT 

' it'-  PRTMSG 
19  LABEL 
(2S)  GP3 
dD  TAl 


PLTOETX''/'  8 


-'V*HPY*/PLTFLG/'l,'l  8 
//*MPY#/PPILE/0/e  8 
HPI.JUHPPLOTS 

: Sr^sfufpnLE’^7’  ’ 


PL0TK1//  8 
EP1  8 

GE0H3 , HE9EKIR , GE0H3/HSLT, CPTT/2  8 


^Ji^23/I23TS^IL’GFTT'CeTM/HEST’  *HGPECT'  ^ELUaET/S.If.RoaiKP" 


22  PURGE 

dE>  CORD 

24  PARAH 

25  PARAH 
(26)  EMC 

27  PURGE 
dB>  CORD 

d§) 

30  LABEL 


EKCG, GPST , HBGG/HOS IHP  8 
HLELl.HOSIMP  3 
//'WADD#/HOKGGI&'l/'e  9 
/A*ADD*/'HOBGG/I/0  0 


HJCGGX,  GPST/NOKGGX  S 

JHPKGCX,  H0K3GGX  S 

HGPECT , HKD  I CT,  BKELM/'HKGGX,  GPST  S 

JHPKGGX  * 


III 


EBELH,  HBDIGT/S.H, 
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HEAT  APPROACH,  RIGID  FORMAT  9 

LEVEL  2.0  NASTRAN  DHAP  COMPILER  - SOUHCE  LISTING 


(3?)  CORD 
(32)  EMA 

33  LABEL 

34  PURGE 

35  LABEL 

(36)  RHG 

(37)  EOT IV 
38  PURGE 

(39)  GP4 

40  PURGE 
(4l)  C9ND 
42  PARAM 

(43)  COND 

(44)  GPSP 

(45)  OFP 
46  LABEL 

(47)  EOT  IV 
(Ta)  COND 
(4?)  MCE1 
(50)  IICE2 
5 1 LABEL 

(3)  eotiv 

(53)  COND 
(5?)  SCE1 
55  LABEL 

(36)  EOTIV 

(37)  EOTIV 

(38)  EOTIV 
(i?)  COND 

(53)  S.’IPl 

(bj)  COND 
(62)  SfH’2 
63  LABEL 
(64)  COND 
1.65)  SMP2 


JMPHBGG, NOBGG  8 

HGPECT,  HBDICT,  HBELK/HEGG,  3 

JMPHBGG  S 

HBNN,  HBFF , HBAA, HBGG/NOBGG  £ 

HLBL1  6 

BEST, MATPOOL,  GPTT,  HKGGX/HRGG, HUGE , HKGG/C , Y, TABS/C , Y,  S IGMA=0 . 07 
S.N.HNLR/HLUSET  0 

HKGGK,  HKCG/HNLR  9 

HRGG, HRNH , HRFF,  HRAA, HRDD/HNLR  S 

CASECC , GE0M4 , HEQEXI K , GPDT, BCPDT, CSTM,  GPST/RG, , HUSET, ASET/ 

HLUS ET/S , N , HPCF 1 /S , N , MPCF2/S , N , S I NGLE/S , N , OM IT/  S , H , REACT/O/ 
123/S, N, NOSET/S, H,NOL/S,N.NOA/C, Y, ASETOUT/  S.Y.AUTOSPC  3 

GM, GMD/MPCF 1/HGO,  HG0D/0M1T/HKFS , HFSO,  HQP/S INGLE  $ 

HLBL2.N0SIKP  S 

//*E&*/GPSPFLG/AUTOSFC/0  S 

HLBL2 , Gl’SPFLG  S 

GPL, GPST, HUSET,  HS IL/OGPST/S . N , HOGPST  S 
OGPST, ,.,,//S,H,CARDNO  S 
HLBL2  3 

HKGC,HKNN/MPCF1/HRCG, HRNN/MPCF1/HBGG,  HBHN/MPCF1  S 
HLBL3.MPGFI  S 
HUSET, RG/GM  S 

HUSET, CM, HKCG , HRGG , HBGG , /HKNN , HRNN , HBNN , S 
HLBL3  S 

HKNN, HKFF/SINGLE/HRNN, HRFF/S INGLE/HBNN , HBFF/S INGLE  8 
HLBL4, SINGLE  S 

HUSET,  HXNN , HnNN , HBNN , /HKFF , HKFS , , HRFF , HBFF . S 
HLBL4  S 

HKFF, HKAA/OMIT  S 
HRFF , HRAA/OM IT  S 
HBFF.HBAA/OMIT  S 
HLSL5 , OMIT  S 

HUSET, HXFF, , ,/HGO,HKAA.HKOO,HLOO S 

HLBLR.HNLR  8 

HUSET, HGO.HRFF/HRAA  8 

HLBLR  8 

HL3L5, NOBGG  S 

HUSET, HGO.HBFF/HBAA  S 
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VftOINAV 

Poor 


m 

Quality. 


66  LABEL 
.67)  DPD 

<68)  COND 
(69)  EGUIV 


70 

PURGE 

(77) 

MTRXIN 

72 

PARAM 

73 

PURGE 

(B> 

EOUIV 

(75) 

CORD 

<s> 

GKAD 

77 

LABEL 

(78) 

E<SUIV 

79 

PARAH 

(55) 

LABEL 

dD 

CASE 

(82) 

TRLC 

EQUIV 

(34) 

TRHT 

(35) 

VDR 

(36) 

COND 

(37) 

SDR3 

(OB) 

OFP 

(M) 

XYTRAH 

o> 

XlTLOT 

91 

LABEL 

92 

PARAH 

(H> 

COND 

(94) 

EUUIV 

(25) 

COND 

(96) 

SDR  I 

HLBLG  8 


DYNAMICS, CPL,  HSU., HUSET/'GPLD.nSILD.HUSETD.TFPODL.HDLT, , .HIILFT. 
HTRL, ,HEQDYN/HLUSET/S,N,HLUSETD/I23  /S  H NODL'IV  I23/I23/S  N 
NONLFT/S, N , NOTRL/ 123//s! If,  ROUE  G U5J/J.5d/S,N, 


ERR0R1 , NOTRL  S 


IIGO,  HGOD/NOUE/GM,  GMD/NQUE  3 
HPPO, HPSO, UPDO, HFDT/NODLT  S 

No“™’8TFPOOLyHK2PP>  • n^n^SEw  s,n, 

//*AND#/KDEKA/N0UE/H0K2PP  S 
HK2DD/H0.K2PP/HB2DD/N0B2PP  S 


HKAA , HKDD/KDEKA/HB2PP , HB2DD/N0A/HK2PP , HK2DD/NOA/HRAA , HRDB/ 
fiOUE  2» 

HLBL6 , NOGPDT  S 


HUSETDi CM, HGO, HKAA, HBAA, HRAA, , HK2PP,  , HB2PP/HKDD, HBDD,  HROD. 
GMD, HGOD, HK2DD, HK2DD, HB2DD/'*TRANHESPW/*DISP#:/  -tDIRECTW/C.  Y G= 
0. O/C, Y, W3=0 . 0/C, Y, W4=0. 0/NOK2PF/- 1/  N0B2PP/MPGF 1/SINGLE/OMIT/ 
NOUE/  -1/NOBGC/NOSIMF/-1  8 


HLBL6  S 


HK2DD , H:®D/KOS IHP/HB2DD , HBDD/NOGPDT  S 
//ttMPY*/REPEATT/I/-l  3 


QLBL10  S 


Top  of  Dynamic  Load  Set  Loop  ^ 


CASECC , /CASEXX/*TRAN*/S , N , REPEATT/S , if , NOLOOP  S 

CASEXX,  IIUSETD,  HDLT,  IISLT,  BGPDT,  HSIL,  CSTM,  HTRL.DIT,  GMD.HGOD,  , 
HEbT , /HPFO , HPSO , HPDO , HPDT,  , HTOL/S,  N,  IfOSET  S 

HPPO, HFDO/HOSET  S 

CASEXX,  HUSETD , HNLFT, D I T , CPTT, HKDD , HBDD , HRBD , HPDT,  HTRL/  HUDVT. 
HPNLD/C , Y , BETA= . S5/C , Y, TABS: 0 . 0/HHLR/C , Y, RADL 1 N=  - 1 3 

CASEXX,  HEQDYN , HUSF.TD , HUDVT,  HTOL,  XYCDB,  HPHLD/HOUDVI , HOPNL !/  * 

TR4NRESP*/*D  I RECTk/Q/S  , N , NOD/S , N , tfOP/O  S 


HLBL7.N0D  S 

II0UDV1 , 1I0PNL 1 , , , ,/HOUDV2,HOPNL2, , , , S 
H0UDV2, 1I0PHL2, , , , //S , N , CARDNO  S 


XYCDB, H9UDV2,  H0FNL2, , , /HXYPLTTA/*TRAN*/*DSET*/S , N , HPF I LE/S, N 
HCARDNO  8 

HX7FLTTA//  S 

HLBL7  S 

//*AND*/PJUMP/NOP/JUMPPLOT  S 
HLBL9 , PJUMP  S 
HUDVT, HUP V/HOA  S 
HLBLB.HOA  S 

HUSETD, .HUDVT, , , HCOD, GRD, HPSO, HKFS, ,/HUPV, ,HQP/I/  *TRANSHT*  * 
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HEAT  APPROACH,  RIGID  FORMAT  9 

LEVEL  2.0  N ASTRAS  DMAP  COMPILER  - SOURCE  LISTING 


97 

LABEL 

<98) 

SDR2 

SDRHT 

(loo) 

EQUIV 

<S3> 

9DR3 

<H§> 

OFP 

(103) 

COND 

PLOT 

<Jig) 

FRTHSG 

106 

LABEL 

<H2> 

XYTRAN 

<^B) 

XYPLOT 

109 

LABEL 

<u§> 

COND 

REPT 

PRTPAHM 

JUMP 

114 

LABEL 

<uD 

PRTPAHM 

116 

LABEL 

117 

PURGE 

118 

END 

HLBLB  9 

CASEXX,  CSTM,  MPT,  D IT.HEQDYN , HS ILD , , , EGPDP , HTOL , HOP , HUFV,  BEST, 

KYCDB,  HPPO/HOPP 1 , HOQPl  ,H0UFV1 , , H0EF1 , HFUGV/STRAHRE9P*  8 

HS  ILD , HUSETD , HUPV,  HOEF I , ESLT, HEST,  DIT , HQGE , HDLT , /HOEF  IX/C.Y, 

TAB9/HNLR  S 

HOEF IX.  HOEF 1/MINUS1  8 

HOPP 1 , HOOP  1 , HQUFVI , ■ HOEF  1 ./H0FF2 , HGQP2,  H0UPV2,  ,H0EF2,  8 
H0PP2 , H0QP2 , HOUP V2 , H0EF2 , ,//S,N, CAKOHO  8 
HP2, JUMPPLOT  8 

PLTPAR,  GPSETS , ELSETS , GASEKX,  BGPDT,  HESEXIH , HS  IP , .HPUGV,  HGPECT,  / 
PL0TH2/HNS IL/HLUSEPAJUMPPLOT/PLTFLG/S,  N,  PF ILE  8 

PL0TX2//  8 

HP  2 S 

XYCDB , H0FF2 , H0QF2 , HOUP V2 . , H0EF2/HK¥FLTT/*TRAN*/*F8ETtt/S , H , 
PFILE/S.N.CARDNO  B 

HXYFLTT//  8 

HLBL9  8 

FINIS, HEPEATT  8 

hlblio,  loo  fe ^ Bottom  of  Dynamic  Load  Set  Loop  J 

//-2/*HTRD*  8 "" 

FINIS  8 
EHR0R1  3 
//-  1/*HTRD*  3 
FINIS8 

DUMMY/HINUS1  8 

9 
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16. 
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21. 

23. 

26. 

28. 

29. 

31. 

32. 

36. 

37. 

39. 

41. 

43. 

44. 

45. 


CRK3fP?.5£  - 

TRANSIENT  HEAT  TRANSFER  ANALYSIS  OF  pGOfi  QUA1J  f} 

Description  of  OMAP  Operations  for  Transient  Heat  Transfer  Analysis 

P°int  and 

PLTTRAN  modifies  special  scalar  grid  points  in  the  BGPDT  and  HSIL  tables. 

Go  to  DMAP  No.  66  if  there  is  no  Grid  Point  Definition  Table. 

GP2  generates  the  Element  Connection  Table  with  internal  indices. 

Go  to  DMAP  No.  19  if  there  are  no  structure  plot  requests. 

PLTSET  transforms  user  input  into  a form  used  to  drive  the  structure  plotter. 

PRTMSG  prints  error  messages  associated  with  the  structure  plotter. 

requested^  N°‘  19  1f  00  b0undary  and  st™cture  (heat  conduction)  element  plots  are 

PL0T  generates  all  requested  boundary  and  heat  conduction  element  plots. 

PRTMSG  prints  plotter  data  and  engineering  data  for  each  generated  plot. 

^generates  applied  Static  (Heat  Flux)  Load  Tables  (HSLT)  and  the  Grid  Point  Temperature 

TA1  generates  element  tables  for  use  in  matrix  assembly,  load  generation,  and  data  recovery. 
Go  to  DMAP  No.  35  if  no  heat  conduction  or  boundary  elements  exist. 

“ EW  LdS?2“,0n  and  capacita"ce  «tr1*  tables  and  dictionaries  for 

Go  to  DMAP  No.  30  if  no  heat  conduction  matrix  is  to  be  assembled. 

EMA  assembles  heat  conduction  matrix  [K*g]  and  Grid  Point  Singularity  Table. 

Go  to  DMAP  No.  33  if  no  heat  capacitance  matrix  is  to  be  assembled. 

EMA  assembles  heat  capacitance  matrix  fB  1 

99 

RMG  generates  the  radian™  matrix,  Dy,  and  adds  the  estimated  linear  co»pe„ent  «f 

jsiss  icV:ie“nd3Sv^;:x- The  cy.  <*  >1=0 

Sdf.ttoTSm beat  transfBr  tKggJ.  to  the  heat  conduction  matrix  If  no 

multipoint  cmtatat^at"onaT[l^]  {uj}*™'!*  d’sP'‘co"a»t  sets  (HUSET)  and  forms  the 
Go  to  DMAP  No.  46  if  no  simple  elements  exist. 

Go  to  DMAP  No.  46  if  no  potential  grid  point  singularities  exist. 

P0f,t  S’"9hlant1es  prepared  b,  GPSP  and  places  It 
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47.  Equivalence  [Kgg]  to  [Knn],  [Rgg]  to  [RnnL  and  [Bgg]  to  [Bnn3  if  no  multipoint 
constraints  exist. 

48.  Go  to  DMAP  No.  51  if  no  multipoint  constraints  exist. 

49.  MCE1  partitions  the  multipoint  constraint  equation  matrix,  [R  ] = [R  'R  ],  and  solves 

for  the  multipoint  constraint  transformation  matrix,  = mi  n 

[g„]  - -ciy-1  ny  . 

50.  MCE2  partitions  heat  conduction  and  radiation  matrices 


CKgg]  - 


Knn  ' Knm 


Kmn  1 ^ 


mm 


£Rgg^ 


V 


R„„  I R«m 
nn  i nrn 
I 

Rm_  1 Rmm 

mn  mm 


B t B 
nn  | nm 

B l B 
mn  mm 


and  performs  matrix  reductions 

KW  ■ cO  * ♦ C^XGJ  ♦ [ejciycy 


The  same  equation  is  applied  to  [Rnr)]  and  [B  ]. 


52.  Equivalence  [K^]  to  [Kff],  [Bnr|]  to  [Bff],  and  [Rnn]  to  [Rff]  if  no 
single-point  constraints  exist. 

53.  Go  to  DMAP  No.  55  if  no  single-point  constraints  exist. 

54.  SCE1  partitions  the  matrices  as  follows: 


%_[_Kfs. 
Ksf  1 Kss 


[Rnn]  and  [B  ] are  partitioned  in  the  same  manner,  except  that  only  the  ff  partitions 
are  saved. 

56.  Equivalence  [Kff]  to  [X  ] if  no  omitted  coordinates  exist. 

57.  Equivalence  [Rff]  to  [R  ] if  no  omitted  coordinates  exist. 
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58.  Equivalence  [B^]  to  [Bag]  if  no  omitted  coordinates  exist. 

59.  Go  to  DMAP  No.  66  if  no  omitted  coordinates  exist. 

60.  SMP1  partitions  the  heat  conduction  matrix 


08JGFf\La,";  PR 
QE  PQOK  QuALl  fi£ 


rpi  r>rri 

'■3 


CKff]  = 


^ao 
Koa  1 Koo 


solves  for  the  transformation  matrix  [Gq]: 
tK00]  [G0]  = -[Koa]  , 

and  solves  for  the  reduced  heat  conduction  matrix  [K  ]: 

»aaJ  ' [Raa]  + »aoJ  »„]  . 

61.  Go  to  DMAP  No.  63  if  no  radiation  matrix  exists. 

62.  SMP2  partitions  constrained  radiation  matrix 


ERff]  = 


Raa  j Rao 
Roa  1 Roo 


and  performs  matrix  reduction 


CRV  * ^ tv  + I<v>  »„„]  * [Gj]  [r00j  [a  ]. 


64. 

65. 

67. 

68. 
69. 
71. 
74. 


75. 

76. 


Go  to  DMAP  No.  66  if  no  heat  capacitance  matrix,  [Bff],  exists. 

SMP2^calculates  a reduced  heat  capacitance  matrix,  [Baa],  with  the  same  equation  as  DMAP 

?unc.iTnfra?eSn  table  deling  the  displacement  sets  each  degree  of  freedom  belongs  to 
(HUSETD),  including  extra  points.  It  prepares  the  Transfer  Function  Pool,  the  Dynamics  Load 
Table,  the  Nonlinear  Function  Table,  and  the  Transient  Response  List. 

Go  to  DMAP  No.  114  and  print  Error  Message  No.  1 if  there  is  no  Transient  Response  List. 

Equivalence  [GQ]  to  [Gq]  and  [Gm]  to  [GjjJ]  if  no  extra  points  were  defined. 

MTRXIN  selects  the  direct  input  matrices  [KlL]  and  [B^  ]. 

. PP  ppJ 

Equivalence  [Kafl]  to  [Kd[j]  if  there  are  no  direct  input  stiffness  matrices  and  no 
extra  points;  [Bpp]  to  [Bdd]  and  EKpp3  to  [Kdd]  if  only  extra  points  are  used; 
and  [Raa]  to  [Rd(J]  if  no  extra  points  are  used. 

Go  to  DMAP  No.  77  if  there  is  no  Grid  Point  Definition  Table. 

GKAD  expands  the  matrices  to  include  extra  points  and  assembles  heat  conduction, 
cspacitance,  3nd  radistion  matrices  for  use  in  the  transient  anslysisr 
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tKddJ  ’ 


V 0 


B I 0 

— a-b  — 

0 i 0 


and 


£Rdd3 


0 I 0 


Kda]  = erJj  + rd,] 


ddJ 


ddJ 


EBdd]  . [B J J ♦ [bL] 


ddJ 


JddJ 


(Nonzero  values  of  the  parameters  W4,  G,  and  W3  (see  the  PARAM  bulk  data  card)  are  not 
recommended  for  use  in  heat  transfer  analysis  and  therefore  do  not  appear  in  the  above 
equations.) 

Equivalence  [K^]  to  [Kdd]  and  [Bdd]  to  [Bdd]  if  no  matrices  were  generated  from 
the  element  heat  conduction  and  capacitance  assemblers. 


Beginning  of  loop  for  additional  dynamic  load  sets. 

CASE  extracts  the  appropriate  record  from  CASECC  corresponding  to  the  current  '•>op  and 
copies  it  into  CASEXX. 


TRLG  generates  matrices  of  heat  flux  loads  versus  time.  {P°},  {P°},  and  {P^J  are 

generated  with  one  column  per  output  tvne  step.  (P^>  is  generated  with  one  column  per 

solution  time  step,  and  the  Transient  Output  List  is  a list  of  output  time  steps. 

Equivalence  {P°}  to  Ipjj}  if  the  d and  p sets  are  the  same. 

TRHT  integrates  the  equation  of  motion: 

[Bdd]{u}+[Kdd]  {u}  = (Pd}*{Nd}, 

where  {u>  is  a vector  of  temperatures  at  any  time, 

{u>  is  the  time  derivative  of  Iu>  ("velocity")* 

{Pd>  is  the  applied  heat  flux  at  any  time  step,  and 

{Nd>  is  the  total  nonlinear  heat  flux  from  radiation  and/or  N0LINi  data, 
extrapolated  from  the  previous  solution  vector. 


The  output  consists  of  the  [ud]  matrix  containing  temperature  vectors  and  temperature 
“velocity"  vectors  for  the  output  time  steps. 

VDR  prepares  the  solution  set  temperatures,  temperature  "velocities",  and  nonlinear  loads, 
sorted  by  time  step,  for  output. 

Go  to  DMAP  No.  91  if  there  is  no  output  request  for  the  solution  set. 
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87‘  *SL^J?JBGSKJS*&  SVSSSJi SS,^ 

"■  s as  rs  sew^vsyE-  by  >°1M  — ■ °r  — * — * 

89.  XYTRAfJ  prepares  the  input  for  requested  X-Y  plots  of  the  solution  set  quantities. 

”•  SKLffES  J^TtS?  M P'0te  °f  tte  “*  **»»*•■"*.  ■velocities-  aod 

93.  Go  to  DHAP  No.  109  if  no  further  output  is  requested. 

94.  Equivalence  iu^i  to  tup}  if  no  structure  points  were  input. 

95.  Go  to  DHAP  No.  97  if  no  structure  points  were  input. 

96.  SDR1  recovers  the  dependent  temperatures: 

v * b£iv  . 


f 


Uf  * ue, 


= *un}  * 


and 


V = {uf  * ue} 

1^- 


= {y 


The  module  also  recovers  the  heat  flux  into  the  points  having  single-point  constraints: 

Tqs>  = -{Ps>  + CkJs]  {UfJ  . 

98.  SDRZ  calculates  requested  heat  flux  transfer  in  the  elements  and  prepares  temperatures 

velocities  , and  heat  flux  loads  for  output  sorted  by  time  step.  * 

99.  modifies  the  H0EF1  data  block  by  combining  the  heat  flow  data  from  different  sources 
for  the  HBDY  elements  and  writes  the  results  on  the  H0EF1X  output  data  block. 

100.  Equivalence  H0EF1  data  block  to  the  H0EF1X  data  block. 

101.  5DR3  prepares  requested  output  sorted  by  point  nwber  or  element  msher. 

102‘  for  pricing1*6  137)765  prepared  by  SDR3  for  output  and  places  them  on  the  system  output  file 
103. 


104. 


Go  to  DHAP  Ho.  106  if  no  temperature  profile  plots  are  requested. 

Regenerates  all  requested  temperature  profile  plots  and  thermal  contours  for  specified 
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105.  PRTMSG  prints  plotter  data,  engineering  data,  and  contour  data  for  each  temperature  profile 
and  thermal  contour  plot  generated.  F 

107.  XVTRAN  prepares  the  input  for  requested  X-Y  plots. 

108.  XYPL0T  prepares  the  requested  X-Y  plots  of  temperatures,  “velocities",  element  flux,  and 
applied  heat  loads  versus  time. 

110.  Go  to  DMAP  No.  116  if  no  additional  dynamic  load  sets  need  to  he  processed. 

111.  Go  to  DMAP  No.  80  if  additional  dynamic  load  sets  need  to  be  processed. 

112.  Print  Error  Message  No.  2 and  terminate  execution. 

113.  Go  to  DMAP  No.  116  and  make  normal  exit. 

115.  Print  Error  Message  No.  1 and  terminate  execution. 
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3.19.3  Output  for  Transient  Heat  Transfer  Analysis 

The  following  printed  output,  sorted  by  point  number  or  element  number  (S0RT2),  is  available 
at  selected  multiples  of  the  integration  time  step: 

1.  Temperatures  (THERMAL)  and  derivatives  of  temperatures  (VELOCITY)  for  a list  of  PHYSICAL 
points  (grid  points  and  extra  scalar  points  introduced  for  dynamic  analysis)  or 
SDISPLACEMENT  and  SVEL0CITY  for  S0LUTI0N  points  (points  used  in  the  formulation  of  the 
dynamic  equation). 

2.  Nonzero  components  of  the  applied  load  vector  (0L0AD)  and  constrained  heat  flow 
(SPCF0RCE)  for  a list  of  PHYSICAL  points. 

3.  Nonlinear  load  vector  for  a list  of  S0LUTI0N  points. 

4.  Flux  density  (ELF0RCE)  in  selected  elements. 

The  following  plotter  output  is  available: 

1.  Plot  of  the  Structural  model. 

2.  Temperature  profiles  and  thermal  contours  for  selected  time  intervals. 

3.  X-Y  plot  of  temperature  or  derivative  of  temperature  for  a PHYSICAL  point  or  a S0LUTI0N 
point. 

4.  X-Y  plot  of  the  applied  load  vector,  nonlinear  load  vector,  or  constrained  heat  flow. 

5.  X-Y  plot  of  flux  density  for  an  element. 

The  data  used  for  preparing  the  X-Y  plots  may  be  punched  or  printed  in  tabular  form  (see 
Section  4.3).  Also,  a printed  summary  is  prepared  for  each  X-Y  plot  which  includes  the  maximum  and 
minimum  values  of  the  plotted  function. 

3.19.4  Case  Control  Deck  for  Transient  Heat  Transfer  Analysis 

The  following  items  relate  to  subcase  definition  and  data  selection  for  Transient  Heat 
Transfer  Analysis: 

1.  One  subcase  must  be  defined  for  each  dynamic  loading  condition. 

2.  DL0AD  and/or  N0NLINEAR  must  be  used  to  define  a time-dependent  loading  condition  for 
each  subcase.  The  static  load  cards  (QVECT,  QV0L,  QHBDY,  QBDY1,  and  QBDY2)  can  also  be 
used  to  define  a dynamic  load  by  using  these  cards  with,  or  instead  of,  the  OAREA  cards. 
The  set  identification  number  on  the  static  load  cards  (field  2)  is  used  in  the  same 
manner  as  the  set  identification  number  on  the  DAREA  cards  (field  2). 

3.  All  constraints  must  be  defined  above  the  subcase  level. 
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4.  TSTEP  must  be  used  to  select  the  time-step  intervals  to  be  used  for  integration  and 
output  in  each  subcase. 

5.  If  nonzero  initial  conditions  are  desired,  IC  must  be  used  to  select  a TEMP  set  in  the 
Bulk  Data  Deck. 

6.  An  estimated  temperature  distribution  vector  must  be  defined  on  TEMP  cards  and  selected 
with  a TEMP  (MATERIAL)  request  if  radiation  effects  are  included. 

7.  On  restart  following  an  unscheduled  exit  due  to  insufficient  time,  the  subcase  structure 
should  be  changed  to  reflect  any  completed  loading  conditions. 

3-19,5  Parameters  for  Transient  Heat  Transfer  Analysis 

The  following  parameters  are  used  in  Transient  Heat  Transfer  Analysis: 

1.  TABS  - optional.  The  real  value  of  this  parameter  is  the  absolute  reference 
temperature.  The  default  value  is  0.0. 

2.  SIGMA  - optional.  The  real  value  of  this  parameter  is  the  Stefan-Boltzmann  constant. 
The  default  value  is  0.0. 

3.  BETA  - optional.  The  real  value  of  this  parameter  is  used  as  a factor  in  the 

integration  algorithm  (see  Section  8.4.2  of  the  Theoretical  Manual).  The  default  value 
is  0.55. 

4.  RADLIN  - optional.  A positive  integer  value  of  this  parameter  causes  some  of  the 
radiation  efffects  to  be  linearized  (see  Equation  2,  Section  8.4.2  of  the  Theoretical 
Manual).  The  default  value  is  -1. 

5.  ASET0UT  - optional.  A positive  integer  value  of  this  parameter  causes  the  ASET  output 
data  block  to  be  generated  by  the  GP4  module.  A negative  integer  value  or  0 suppresses 
the  generation  of  this  output  data  block.  The  default  value  is  0. 

6.  AUT0SPC  - reserved  for  future  optional  use.  The  default  value  is  -1. 

3'19’6  M.9_i(i  Format  Error  Messages  from  Transient  Heat  Transfer  Analysis 

The  following  fatal  errors  are  detected  by  the  DMAP  instructions  in  the  Transient  Heat 
Transfer  Analysis  rigid  format.  The  text  for  each  error  message  is  given  below  in  capital  letters 
and  is  followed  by  additional  material,  including  suggestions  for  remedial  action. 

SIeSt  SSemMSwI!  HESSA6£  B0'  1 • Tms:m  RESP«E  LIST  REQUIRED  m 
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ie"«s  jsrs’ia  s sr’^cStSToSS on  a TSTEP  c,rd  ,n  tiK  Bu,k  Data  a"d * 


TRANSIENT  HEAT  TRANSFER  ANALYSIS  ERR0R  MESSAGE 


ATTEMPT  T0  EXECUTE  M0RE  THAN  100  L00PS. 


5inTFRinnPthhaDrD?e"  m?de  usf  ??re  than  100  dynanil'c  l°ad  sets.  This  number  may  be  increased  by 
ALTERing  the  REPT  instruction  following  the  last  XYPL0T  instruction.  increased  oy 
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3.20  MODAL  FLUTTER  ANALYSIS 

3.20.1  DMAP  Sequence  for  Modal  Flutter  Analysis  ORfQjfy/yjj  ^ 

OF  POOR  QUALITY 

RIGID  FGRHAT  DMAP  LISTING 
RELEASE  APR.  1984 

AERO  APPROACH,  RIGID  FORMAT  10 

LEVEL  2.0  NASTRAN  DMAP  COMPILER  - SOURCE  LISTING 


OPTIOHB  IH  EFFECT  GO  EHR=2  LIST  NODECK  NOREF  IIOOSCAR 


1 BEGIN 

2 PRECHK 

3 FILE 

4 PARAM 
<3)  CPI 

<3)  COND 

(2)  GP2 

8 PARAML 

(3)  GP3 

(To)  tai 

( j7 ) COND 

12  PARAM 

13  PARAM 
(T4)  EMG 

15  PURGE 


AERO  10  - MODAL  FLUTTER  ANALYSIS  - APR.  1984  S 
ALL  a 

PHIHL=APFEND/AJJL=APPEND/FSAVE=APPEND/CASEYY=AFPEND/CLAMAL= 
APPEND/  OVG=APFEND/QHHL=APPEND/SKJ=APPEND/QHJL=AFPEHD/QKIIL= 
APPEND/  8 

//*MPY*/CABDNO/0/O  3 

GEOMI , GE0M2,  /GPL,  EQEXIN , GPDT,  CSTM,  BGPDT,  S IL/S , N,  LUSET/  S , N, 
HOGPDT/fllNUS  1 = - 1 S 

ERR0R5 , NOCPDT  S 

GE0M2, EQEXIN/ECT  S 

FCDB//*FRES*////JUKPFLOT  3 

GE0II3, EQEXIN ,GE0M2/, GPTT/NOGRAV  S 

ECT.EPT,  BGPBT,  S IL,  GPTT.  CSTM/EST,  GEI , GPECT,  ,/LUSET/S,  N,  NOS  I MP/ 1/ 
S , N , NOGENL/S , K , GENEL  8 

ERRORS, NOS IMP  ffi 

//*ADB*/N0KGGX/l/0  8 

//*ADD*/N0MGC  /I/OS 

EST , CSTM, MPT , D IT, CE0M2 , /KELPI, EDICT, HELM, MD ICT,  ,/S, N,  HOKGGX/  S, 

N , NOMGG////C , Y,  COUPMASS/C , Y.  CPBAR/C , Y,  CPROD/  C , Y,  CPQ.UAD  1 /C , Y , 
CPQUAD2/C , Y,  CPTRIA1/C , Y,  CPTRI A2/C , Y,  CPTUBE/  C , Y,  CPQDPLT/C , Y, 
CPTRPLT/C , Y, CPTRBSC  S 

KGGX.GPST/NOKGGX  S 


CIS)  COND 
(2)  EMA 
18  LABEL 

(2)  COND 
<2>  EMA 
di)  COND 
(22)  GPKC 
(J3)  OFP 

24  LABEL 

(3)  equiv 

(2)  COND 
(2?)  SMA3 
(2)  AI® 

29  LABEL 


JMPKGGX. NOKGGX  8 
GPECT, EDICT, KELK/KGGX, GFST  S 
JMPKGGX  S 
ERROR1 , NOMGG  S 

GPECT,  MD  ICT,  MELH/MGG,  /-  1/C , Y,  VTItASS=  1 . 0 S 
LGPHG.CrtDPNT  S 

BGPDT, CSTM, EQEXIN, NCG/OGPWC/V, Y, GRDPHT=  - 1/C , Y, WTMASS  S 

OGPTO //S.N.CARDNO  S 

LCPTO  S 

KGGX, KGG/HOGENL  S 
LBL11.NOGENL  S 
GEI./KGGY/LUSET/NOGENL/-1  S 
KGGX,  KGGY/KGG  S 
LBL1 1 S 
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F0HMAT  DHAP  LISTING 
RELEASE  APR.  1984 

AERO  APPROACH,  RIGID  FORMAT  10 

LEVEL  3.0  HAS  TRAN  DHAP  COMPILER  - SOURCE  LISTING 


(30)  GP4 

31  PARAH 

(32)  COND 

(33)  GPSP 

(34)  OFP 
33  LABEL 

(36)  EQUIV 
37  PURGE 

(38)  COND 

(39)  MCE1 

(40)  MCE2 
41  LABEL 

(42)  EQUIV 

(43)  COND 

(44)  SCEI 
45  LABEL 

(46)  EQUIV 
47  PURGE 
(4§)  COND 
49  PARAH 
(30)  SMPI 
(ST)  SHP2 
S3  LABEL 

(53)  COND 

(54)  R3MC1 

(55)  RBMG2 

(56)  R3HG3 
(5?)  R3IIG4 

SB  LABEL 

(59)  DPD 

(60)  CORD 
(ST)  EQUIV 
(62)  READ 


CPST^RG,  U9ET.  ASET^USET^ 

NOSERS.  N,  ROL/S,  N,  NOA/cI  I.LeTOOT/S??,  I^sp^CT/0^PEAT^S’ H* 


/V*EQ*/'GPSPFLC/'AUTOSPe/0  s 


LBL4 , GPSPFLG  S 

GPL,  GPST , USET,  S IL/'OGPST/'S , N,  N0GPST 
OGPST,  , , , ./VS.N.CAHDNO  S 
LBL4  8 


KGC, KNRXHPCF 1/MGG, HHN/MPCF 1 8 
GM'MPCF  I /'DM,  HR/REACT  8 
LBL2 , MPCF 1 $ 

USET,  RG/CM  s 

USET,  GM, KGG, MCG, .✓KHN.MNN, , S 

LBL2  8 

KNN,  KFF/'SINGLEyHNN , HFF/SINGLE  8 
LBL3, SINGLE  8 

USET,KNN.MNN.,/'KFF,KFS,,MFF,  , 8 

LBL3  S 

KFF.KAA/'OHIT/'  hff.haa/omit  s 
GO.'OfHT  8 
LBL5.0HIT  8 
/V*PREC*/'PREC  8 

USET.KFF,  , ,/GO,KAA,KOO,LOO,  , , , , $ 
USET.GO.MFF/'HAA  8 
LBL5  8 

LBL6, REACT  8 

USET,  KAA, MAAXKLL, KLR, KRR,  MLL , HLR, HRR  S 
KLL/Lhls  S 
LLL.KLR,  KRR/DH  8 


DM,  TILL , HLR,  HRR/ MR  8 
LBL6  8 


ERR0R2 , NOEED  8 


CO, GOD/NOUE/GM,  GHO/NOUF.  8 

KAAiHAA.MR.DM,EED.USET,CASECC/LAHA,PHIA,HI,OEIGS^HODES*/S,N. 


(63)  OFP  OEIGS ✓/S.N.CAHDNO  S 

(S3)  COND  ERR0R4.NEIGV  S 


3.20-2  (09/30/83) 

/tfj 


MODAL  FLUTTER  ANALYSIS 


RIGID  FORMAT  DMAF  LISTING 
RELEASE  APR.  1984 

AERO  APPROACH,  RIGID  FORMAT  10 

LEVEL  2.0  NASIRAN  DMAP  COMPILER  - SOURCE  LISTING 
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(ID  °FP  LAMA, , , , .✓/'S.H.CARDNO  S 


(ojD  EQUIV 
(68)  GKAD 


(69)  GICAM 
(?3)  APD 

71  PAHAM 

72  PURGE 
(7?)  COND 

74  PARAII 


M2PP , M2DD/N0APB2PP , B2DD/-N0A/K2PF , K2DD/N0A  ® 
/ /*MFY*/FF  ILE/O/*  1 S 

PLTSETA,  FLTPARA, GPSETSA, ELSETSA ■'JUMPPLOT  S 
SKPPLT, JUMPPLOT  S 
-■V.'SNPYSVFLTFLG/'O/ 1 S 


(75)  PL'fSET  • EQAERO. ECTA/PLTSETA, PLTPARA, GPSETSA, ELSETSA/S . N, HSILlXS, N. 

® PRTHSG  PLTSETA  //  $ 

(7?)  COND  SKPPLT,  JUMPPLOT  S 

® PL0T 

(79)  PRTMSG  PL0TX2  //  E 

80  LABEL  SKPPLT  S 

ERROR2.HOEED  S 

SPLINE,  USET  , CSTMA,  BGPA.SIL  , , GM,  GO/GTKA/'NK/’LUSET  S 
✓/'*ADD*/DESTRY,WI^  S 

AERO.  ACPT/AJJL.SKJ.DIJK.DHJKPHKPNJPS.N,  DESTRY  a 
nodje.hodje  s 

(a?)  INPUTT2  PDIJE,  D2JE, , ,^C,  Y, PI=0/C,  Y,P2=  1 1PC,  Y,  F3- XXJOfliXXX  8 
87  LABEL  NODJE  S 

//*ADD*/X0HHL/l/0  S 


(5?)  CORD 

(82)  GI 
83  PARAM 
(04)  AMG 

(55)  COND 


QB  PARAM 

(55)  AMP 


^JL/NOUE/S^N | XQHHL/V/y) GUSTAERO^- USETD-  AERO/QHHL.QXHL, 


(55)  PARAM  /V*HPY=tVFLOOPxy,  y.  KUDJE=- IXA  $ 

(5T)  LABEL  LOOPTOP  S 

(92)  FAl 

(g§)  EdUIV 


Top  of  Flutter  Loop 


(55)  COND 
95^  C3AD 


VDR.NOCEAD  S 

KJBffl, BXmi, MXHH. EED,  CASECC/PHIH, CLAMA, OCEIGS./S.N, EIGVS  9 
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RIGID  FORMAT  DHAP  LISTING 
RELEASE  APR.  1984 

AERO  APPROACH,  RIGID  FORMAT  10 

LEVEL  2.0  NASTRAN  DMAP  COMPILER  - SOURCE  LISTING 


CH)  COND 


97 

LABEL 

(9§)  VDR 

(99) 

1 COND 

(Too) 

OFF 

101 

LABEL 

(“§) 

FA2 

(122) 

COND 

104 

LABEL 

d<>D 

COND 

(Tog) 

REPT 

(tog) 

JUMP 

108 

LABEL 

109 

P.ARAML 

<U2) 

COND 

(uD 

XYTRAN 

<XH> 

COND 

(ns) 

XiTLOT 

114 

LABEL 

115 

PARAM 

(Hi) 

COND 

(us) 

NJDACC 

<QD 

ADR 

(ti£) 

D5R1 

(TSo) 

&2UIV 

121 

puncE 

CCND 

S0R1 

U4 

LABEL 

(yg) 

EflUIV 

(££> 

COND 

(Hj) 

VEC 

@> 

P.ARTN 

r»9 

L.ABEL 

@) 

MPYAD 

LBLZAP.EIGVS  S 
VDR  8 

^SnSsInSfmdSe0^’  ^^'H-^ceigen^wiodawx 

LBL16.N0H  8 

OFHIH, , , , .✓✓S.N.CAIiDNO  3 
LBL16  S 

l“o/C?Y^iN^Y^P8 IHL’  CLAHAL>CASEYY,OVG/St  N,  TSTART/C.  Y,  VREF= 

CONTINUE,  TSTART  8 
LBLZAP  3 

CONTINUE, FLOOP  S 
LOOPTOP, 100  8 


ERilOHO  S 
CONTINUE  3 


Bottom  of  Flutter  Loop ^ 


XYJDU/V*FRES*//,'/flOXYCDB  3 
NOKYOUT,  NOXYCDB  8 


NOTYPL°SG’  ’ * * 'XYPLTCE^*VG*/^FSET*/S , N , PF ILE/S . H , CARDNO/  S.N, 

NOXYOUT, NOXYFL  3 
XYPLTCE//  S 
HOXYOUT  S 

//'*AND*/PJUMP/H0P=-1^JUMFPLQT  8 
FINIS, P.IUMP  S 

CASEYY,  CLAHAL, PHIIIL, , , ✓CLAMAL1 , CPHIH1 , CASE2Z, , /'iRCEIGN*  * 

MAC™  ’ O^/^LUTrEn^S1’1^ 1 ’ SPL 1 WE  • S IL/l  ’ USETA/'PKF.'BOV/'  c.Y, 

CPHIH1 , PHIDtt'CPHID  S 

CPU  ID  .CPHIP/'NOA  G 

QFC/NOA  S 

LBL14.N0A  S 

USETD,,CPHID  , , , COD,  GMD,  ,KFS,  ,/CPHIP, , QPC/'t  /^DYNAMICS*  3 
LBL14  S 

CPHID  , CPHIA/NOUE  S 
LBLNOE, NOUE  S 
US3TA/R?/’*D*'*A*/^E*  8 
CP/IID  , .IUVCFHIA.  . .XL'S  8 
LBLNOE  f3 

GTXA,  CPHI A,  / CPHIIC'  IX  IXOXFflEC  8 
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AERO  APPROACH,  RIGID  FORMAT  10 

LEVEL  2.0  NASTRAN  DMAP  COMPILER  - SOURCE  LISTING 

(J3J)  UMERGE  USETA, CPHIP./CPHIFS/*FS*/*F*/*SA*  8 

USETA, CPHIPP , CPHIKycPHIPA/aPAS/aFSa/SK*  8 
useta, arc,  ✓qpac/*pa*/*p*/*k:*  3 

OCPHIPA, OttPACI , OESCI , 0EFC1 , ,//B, N, CARDNO  8 
FINIS, JUMPPLOT  3 

PL™«ilu3!usl^J!^p^?S^;i^M* SILGA.^PCPHIPA,  .✓ 
PL0TN3//'  3 
FINIS  3 
ERRORS  3 
<5S>  FRTPAHH  s/-3/*FLUTTEn*  8 
142  LABEL  ERR0R2  3 
C143)  PRTPARM  X/-2/*FLUTTEIUC  S 
H4  LABEL  ERROR!  8 
(}4§)  PRTPARM  ✓✓-1/*FLUTTER*  8 
146  LABEL  ERR0R4  S 
(147)  PRTPARM  .-V-4/'*FLUTTER*  3 
148  LABEL  ERR0R5  S 

Q49)  PRTPARM  /V-5/*FLUTTER*  8 
130  LABEL  FINIS  8 

1G1  PURGE  DUMMY/MINUS1  S 

132  END  3 


Q32)  UMERGE 
(133)  UMERGE 

(755)  SDR2 

(J33)  OFP 
(136)  COND 
(W?)  PLOT 

(138)  PRTMSC 

(139)  JUMP 
140  LABEL 


1 
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3.20.2  Description  of  DMAP  Operations  for  Modal  Flutter  Analysis 

5.  GP1  generates  coordinate  system  transformation  matrices,  tables  of  grid  point  locations,  and 
tables  relating  the  internal  and  external  grid  point  numbers. 

6.  Go  to  DMAP  No.  148  and  print  Error  Message  No.  5 if  no  grid  points  are  defined. 

7.  GP2  generates  Element  Connection  Table  with  internal  indices. 

9.  GP3  generates  Static  Loads  Table  and  Grid  Point  Temperature  Table. 

10.  TA1  generates  element  tables  for  use  in  matrix  assembly  and  stress  recovery. 

11.  Go  to  DMAP  No.  148  and  print  Error  Message  No.  5 if  no  structural  elements  have  been 
defined. 

14.  EMG  generates  structural  element  stiffness  and  mass  matrix  tables  and  dictionaries  for  later 
assembly  by  the  EMA  module. 

16.  Go  to  DMAP  No.  18  if  no  stiffness  matrix  is  to  be  assembled. 

17.  EMA  assembles  stiffness  matrix  [K*  ] and  Grid  Point  Singularity  Table. 

yy 

19.  Go  to  DMAP  No.  144  and  print  Error  Message  No.  1 if  no  mass  matrix  is  to  be  assembled. 

20.  EMA  assembles  mass  matrix  [Mgg]. 

21.  Go  to  DMAP  No.  24  if  no  weight  and  balance  information  is  requested. 

22.  GPWG  generates  weight  and  balance  information. 

23.  0FP  formats  the  weight  and  balance  information  prepared  by  GPWG  and  places  it  on  the  system 
output  file  for  printing. 

25.  Equivalence  [K*  ] to  [K  ] if  there  are  no  general  elements. 

y y y y 

26.  Go  to  DMAP  No.  29  if  there  are  no  general  elements. 

27.  SMA3  forms  the  general  element  stiffness  matrix  [Ky  ]. 

gg 

28.  ADD  combines  the  structural  stiffness  matrix  [K*g]  with  the  general  element  stiffness 

matrix  [K^  ] to  obtain  the  stiffness  matrix  [K  j. 
yy  99 

30.  GP4  generates  flags  defining  members  of  various  displacement  sets  (USET)  and  forms 
multipoint  constraint  equations  [R0]  {ug>  = 0. 

32.  Go  to  DMAP  No.  35  if  no  potential  grid  point  singularities  exist, 

33.  GPSP  generates  a table  of  potential  grid  point  singularities. 

34.  0FP  formats  the  table  of  potential  grid  point  singularities  prepared  by  GPSP  and  places  it 
on  the  system  output  file  for  printing. 

36.  Equivalence  [Kgg]  to  [Knr)]  and  [Mgg]  to  LMnp]  if  no  multipoint  constraints  exist. 

38.  Go  to  DMAP  No.  41  if  no  multipoint  constraints  exist. 

39.  MCE1  partitions  multipoint  constraint  equations  [Rg]  = [Rm  j Rn]  and  solves  for 
multipoint  constraint  transformation  matrix  [Gm]  = -[Rm]-1[Rn]. 
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40.  MCE2  partitions  stiffness  and  mass  matrices  ’ * 


r-  i 

"*  ” 

II 

£ 

ii 

and  [Ml  = 

M i M 
nn  | nm 

> 1 y 

99 

K 1 M 
mn  mm 

and  performs  matrix  reductions 

cw  ■ * EilEWiV  “d 

E"„„3  ■ t«„„3  * Es>„„]  * D&KV  * [e&  w • 


42.  Equivalence  [K  ] to  [K^]  and  [Mnn]  to  [M^]  if  no  single-point  constraints  exist. 

43.  Go  to  DMAP  No.  45  if  no  single-point  constraints  exist. 

44.  SCE1  partitions  out  single-point  constraints 


Kff_j_Kfs 

and 

[MnJ  = 

Mff_[_Mfs 

,Ksf  1 Kss_ 

nn 

.Msf  1 Mss. 

- 


46.  Equivalence  [K^]  to  j.K  ] and  [M^]  to  [M  ] if  no  omitted  coordinates  exist. 
48.  Go  to  DMAP  No.  52  if  no  omitted  coordinates  exist. 

50.  SMP1  partitions  constrained  stiffness  matrix 


[Kff3  - 


JSa_J_Kao 

Koa  ' Kao 


solves  for  transformation  matrix  [GQ]  = -[K 

and  performs  matrix  reduction  [Kag]  = LKaa3  + [Kaa][G0] 
51.  SMP2  partitions  constrained  mass  matrix 


[Mff]  = 


Vi% 

oa  oo 


and  perform  matrix  reduction 

[M„]  = [MaJ  + [Mja][Gj  + [Gl3[MnJ[Gj  + [G^M, 


aaJ 


aa" 


oo-1 


oaJ 


53.  Go  to  DMAP  No.  58  if  there  are  no  free-body  supports. 
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54.  RBMG1  partitions  out  free-body  supports 

and 
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^_j_K£r 

lKr!L  1 KrrJ 


V = 


LMr* ' Hrr 


55.  RBMG2  decomposes  constrained  stiffness  matrix  [K  ] = n ->m  1 

56.  RBMG3  forms  rigid  body  transformation  matrix  “ "" 

calculates  rigid  body  check  matrix 

M = CKrr]  + CKjr][D] 

and  calculates  rigid  body  error  ratio 


I IK. 


rr 


57.  RBMG4  forms  rigid  body  mass  matrix* 

tmr^  3 + Kr-IM  + [DT3CMAr]  + [DT][M  ftp], 

(USETO) ^ tab] interna] ^l|jr^(l^t^?s11^a®^,8n^  se^s  used  in  dynamic  analysis 

FTFrac!iP?1ntS^1'c-trociucod  for  dynamic  analysis  (SILD)  9and  nro"*  nu,tlfi.ers  ^GPLD)»  including 
( 00L),  and  Eigenvalue  Extraction  Data  (EED).  * n PrePares  Transfer  Function  Pool 

60.  Go  to  DMAP  No.  142  and  print  Error  Message  No  2 if  there  is  „ r-  , 

fi1  r • , r 9 * n there  1s  no  Eigenvalue  Extraction  Data 

61.  Equivalence  [G  ] to  [Gd]  and  [G  1 to  TGdl  if  +h 

o o LbmJ  0 LGmJ  lf  there  are  no  extra  points  introduced 
for  dynamic  analysis. 

62.  REM  extracts  real  eigenvalues  and  eigenvectdrs  fro.  the  equation 

[Kaa  - «y<y  ■ 0 


calculates  rigid  body  .odes  by  finding  , matrix  [♦  ] such  that 


[”„]  - r*;o][.rir*ro] 


is  diagonal  and  normalized,  computes  rigid  bod,  eigenvectors 


U 4/ 

[*  ] = r 
L aoJ  


calculates  modal  mass  matrix 


pro 


M ■ [rJ][Haa][5.] 


and  normalizes  eigenvootors  according  „„e  of  the  folding  user  requests, 
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1)  Unit  value  of  a selected  component 

2)  Unit  value  of  the  largest  component 

3)  Unit  value  of  the  generalized  mass. 

63.  0FP  formats  the  summary  of  eigenvalue  extraction  information  (0EIGS)  prepared  by  READ  and 
places  it  on  the  system  output  file  for  printing. 


ORIGINAL  PAGE  6$ 
OF  POOR  QUALITY 


64.  Go  to  DMAP  No.  146  and  print  Error  Message  No.  4 if  no  eigenvalues  were  found. 

65.  0FP  formats  the  eigenvalues  (LAMA)  prepared  by  READ  and  places  them  on  the  system  output 

file  for  printing.  r 

2 2 2 

66.  MXTRIN  selects  the  direct  input  matrices  [Kpp],  [Mpp]  anc*  CBpp]. 


an^applied.CHPp^  *°  ^ CBPP]  *°  [Bdd]  ““  [KPP]  “ [Kdd3  ,f  "» 


] 

t 

i 

l 


i 

* 


68.  GKAD  applies  constraints  to  direct  input  matrices  [Kpp],  [Mpp]  and  [Bpp],  farming 

tKdd]l  [Mdd^  and  tBdd]  and  forms  ^md^  and  ^od^ 

69.  GKAD  selects  eigenvectors  to  form  [$jl]  and  assembles  stiffness,  mass  and  damping  matrices 

in  modal  coordinates:  un 


where 


= 

OW  H 


[■W  - 


"ki 

1 0 

0 

1 0 

mi 

0 

0 

1 

0 

% 

0 

0 

- 

0 

^dh^Mdd^W  1 

[♦ShMddHW  ■ 


KDAMP  = -I  (default) 
m.  = modal  masses 
b.  = m.  2 it  f.  g(f.) 


KDAMP  = 1 
m^  = modal  masses 

bi  =° 

= (l+ig(fi ))  4tt2  f?m. 


70.  APD  processes  the  aerodynamic  data  cards  from  EDT.  It  adds  the  k points  and  the  SA  points 
to  USETD  making  USETA.  EQAER0 , ECTA,  BGPA,  CSTMA,  GPLA  and  SILA  are  updated  to  reflect  the 
new  elements.  AER0  and  ACPT  reflect  the  aerodynamic  parameters.  SILGA  is  a special  SIL  for 
plotting.  r 

73.  Go  to  DMAP  No.  80  if  no  plot  output  is  requested. 

75.  PLTSET  transforms  user  input  into  a form  used  to  drive  the  structure  plotter. 

76.  PRTMSG  prints  error  messages  associated  with  the  structure  plotter. 

77.  Go  to  DMAP  No.  80  if  no  undeformed  aerodynamic  or  structural  element  plots  are  requested. 


C - n- 
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78.  PL0T  generates  all  requested  undeformed  aerodynamic  and  structural  element  plots. 

79.  PRTMSG  prints  plotter  data  and  engineering  data  for  each  undeformed  aerodynamic  and 
structural  element  plot  generated. 

81.  Go  to  DMAP  No.  142  and  print  Error  Message  No.  2 if  there  is  no  Eigenvalue  Extraction  Data. 

82.  GI  forms  a transformation  matrix  [gT  ] which  interpolates  between  aerodynamic  (k)  and 
structural  (a)  degrees  of  freedom. 

84.  AMG  forms  the  aerodynamic  matrix  list  [A--],  the  area  matrix  [S.  and  the  downwash 

JJ  kj 

coefficients  [D^]  and  [D^]. 

85.  Go  to  DMAP  No.  87  if  there  are  no  user-supplied  downwash  coefficients. 

86.  INPUTT2  provides  the  user-supplied  downwash  factors  due  to  extra  points  ([DjeL  [D?e]). 
PARAM  N0DJE  must  be  set  to  enter  these  matrices.  The  downwash  w-  on  box  j due  to  the 

u 

motion  of  an  extra  point,  ue>  is  given  by 


(»j)  = CD],  ♦ IW&Jtu,)  . 

89.  AMP  computes  the  aerodynamic  matrix  list  related  to  the  modal  coordinates  as  follows: 


r.  1 = 

dh  * .14 

_ ei  ?ee_ 

BkP  - 

'D-1]  , 
t jeJ  * 

[Dfh]^  Dj, 

I Dje]  and 

[D?.J  = 

For  each  (m,k)  pair: 

tV  ‘ tDih]  t1kCDjk]  • 

For  each  group: 


and 


^'jj'Voup  ^Djh^group  ’ 
^kh]  = CSkj^Qjh^  ’ 

CQihl  - tGk^  ^kh-* 

>h 

^eh 


[Qhh]<^ 


90.  PARAM  initializes  the  flutter  loop  counter  (FL00P)  to  zero. 

91.  Beginning  of  loop  for  flutter. 

92.  FA1  computes  the  total  aerodynamic  mass  matrix  [M^]s  the  total  aerodynamic  stiffness 
matrix  [Kj^]  and  the  total  aerodynamic  damping  matrix  [BjL ] as  well  as  a looping  table 
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93. 

94. 

95. 


96. 

98. 

99. 
100. 
102. 

103. 

105. 

106. 
107. 
110. 
111. 
112. 
113. 
116. 

117. 

118. 


FSAVE.  For  the 

K-method 

,,X 

Hhh  = 

(k2/b2)M, 

& ■ 

Khh 

and 

Bi*  ■ 

0 . 
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'hh 


(p/2)  q 


'hh 


Set  up  equivalences  for  the  KE-  and  PK-methods. 

Go  to  DMAP  No.  97  for  the  KE-  and  PK-methods. 

CEAD  extracts  complex  eigenvalues  and  eigenvectors  from  the  equation 


KhP2  + fiX 


;h'hP  * K^3ttfc)  = o 


hhjlvhJ 

and  normalizes  eigenvectors  to  unit  magnitude  of  the  largest  component. 

Go  to  DMAP  No.  104  if  no  complex  eigenvalues  were  found. 

VDR  prepares  eigenvectors  (0PHIH)  for  output,  using  o:i!y  che  extra  points  introduced  for 
dynamic  analysis  and  modal  coordinates.  p introduced  tor 

N°^1?1  if  ^ere  is  no  output  ret>uest  for  the  extra  introduced  for  dynamic 

analysis  or  modal  coordinates. 

^ th?  table  of  eigenvectors  for  extra  points  introduced  for  dynamic  analysis  and 

modal  coordinates  prepared  by  VDR  and  places  it  on  the  system  output  file  for  printing. 

ptotTtandL60VGenVeCtOrS  t0  PHIHU  eigenvalues  t0  CLmL>  Case  Control  to  CASEYY,  and  V-g 

Go  to  DMAP  No.  108  if  there  is  insufficient  time  for  another  flutter  loop. 

Go  to  DMAP  No.  108  if  the  flutter  loop  is  complete. 

Go  to  DMAP  No.  91  for  additional  aerodynamic  configuration  triplet  values. 

Go  to  DMAP  No.  140  and  print  Error  Message  No.  3 if  the  number  of  flutter  loops  exceeds  100. 
Go  to  DMAP  No.  114  if  there  are  no  X-Y  plot  requests. 

XYTRAN  prepares  the  input  for  requested  V-g  plotting. 

Go  to  DMAP  No.  114  if  no  plots  are  possible  as  requested. 

XYPL0T  prepares  the  requested  V-g  plots. 

Go  to  DMAP  No.  150  and  make  normal  exit  if  there  are  no  output  requests  involving  dependent 
degrees  of  freedom  or  forces  and  stresses. 

M0DACC  selects  a list  of  eigenvalues  and  eigenvectors  whose  imaginary  parts  (velocity  in 
input  units)  are  close  to  a user  input  list.  H 1 J 

ADR  builds  a matrix  of  aerodynamic  forces  for  each  aerodynamic  point  and  prints  requested' 
aerodynamic  forces  for  selected  elements.  H requesxeo 
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119. 


120. 

122. 

123. 


125. 

126. 

127. 

128. 


130. 


131, 


DDR1  transforms  the  complex  eigenvectors  from  modal  to  physical  coordinates 

<*d>  s {V<V  • 

Equivalence  to  Wp}  if  no  constraints  are  applied. 

Go  to  DMAP  No.  124  if  no  constraints  are  applied. 

SDR1  recovers  dependent  components  of  eigenvectors 


^ t*d>  * 


9d 

^o 


*f  + *e, 


= + *e> 


<♦£>  - ofr  «S  * *P  • 


Ac  , Ac  ' 
*f  + *e 


.(.c 

m 


and  recovers  single-point  forces  of  constraint  {qs>  = [K^S]{^J,  (_°_j  = {Q  > 


Equivalence  to  {$£}  if  there  are  no  extra  points  introduced  for  dynamic  analysis. 
Go  to  DMAP  No.  129  if  there  are  no  extra  points. 

VEC  generates  a d-size  partitioning  vector  (RP)  for  the  a-  and  e-sets 

{ud>  + {ufl}  + {ue>  . 

PARTN  performs  partition  of  t^J  using  RP 


<*d> 


MPYAD  recovers  the  displacements  at  the  aerodynamic  points  (k) 

»k>  ■ Cs^]Tc«=i  . 


UMERGE  is  used  to  expand  > to  the  ps-set. 
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132.  ilMERGE  place,  (*')  In  Its  proper  place  In  the  displacement  vector 


»pSJ 


2s 
rf,c " 


133.  UMERGE  is  used  to  expand  {q£}  to  the  pa-set. 

“•  and  prepares  eigenvectors 

plotting.  0T  constl"aint  (0QPAC1)  for  output  and  PCPHIPA  for  deformed 

I35'  printing1.3*3  “6  *ab,“  prepared  **  SDK  »"d  Places  the.  on  the  system  outpnt  file  for 

I36'  pfot*s°  are*requ"ested.and  “ke  n0n"al  exit  ,f  aerodynamic  or  strnctnral  element 

137.  PUT  prepares  all  deformed  aerodynamic  and  structural  element  plots 

138.  PRTMSG  prints  plotter  data  and  engineering  data  for  each  deformed  plot  generated. 

139.  Go  to  DMAP  No.  150  and  make  normal  exit. 

141.  Print  Error  Message  No.  3 and  terminate  execution. 

143.  Print  Error  Message  No.  2 and  terminate  execution. 

145.  Print  Error  Message  No.  1 and  terminate  execution. 

147.  Print  Error  Message  No.  4 and  terminate  execution. 

149.  Print  Error  Message  No.  5 and  terminate  execution. 
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3.20.3  Output  for  Modal  Flutter  Analysis 

The  real  Eigenvalue  Sumtiary  Table  and  the  real  Eigenvalue  Analysis  Summary,  as  described 
under  Normal  Mode  Analysis  (see  Section  3.4.3),  are  automatically  printed.  All  real  eigenvalues 
are  included  even  though  all  may  not  be  used  in  the  modal  formulation. 

The  complex  eigenvalues  are  included  in  the  Flutter  Summary  and  are  printed  for  each 
aerodynamic  loop. 

The  grid  point  singularities  from  the  structural  model  are  also  output. 

A Flutter  Summary  for  each  value  of  the  configuration  parameters  is  printed  out  unless 
PRINT=N0.  This  shows  Mach  number,  density,  reduced  frequency,  velocity,  damping,  and  frequency  for 
each  complex  eigenvalue. 

V-g  and  V-f  plots  may  be  requested  by  the  XY0UT  control  cards  by  specifying  the  curve  type 
as  VG.  The  "points"  are  loop  numbers  and  the  "components”  are  G or  F. 

Printed  output  of  the  following  types,  sorted  by  complex  eigenvalue  root  number  (S0RT1)  and 
(m,  k,  p),  may  be  requested  for  all  complex  eigenvalues  kept,  either  as  real  and  imaginary  parts  or 
as  magnitude  and  phase  angle  {0°  - 360°  lead).  (Eigenvectors  are  not  available  for  the  KE-method). 

1.  The  eigenvector  for  a list  of  PHYSICAL  and  AER0DYNAMIC  points  (grid  points,  extra 
points,  and  aerodynamic  points)  or  S0LUTI0N  points  (modal  coordinates  and  extra  points). 

2.  Nonzero  components  of  the  single-point  forces  of  constraint  for  a list  of  PHYSICAL 
points. 

3.  Complex  stresses  and  forces  in  selected  elements. 

The  ^FREQUENCY  Case  Control  card  can  select  a subset  of  the  complex  eigenvectors  for  data  recovery. 
In  addition,  undeformed  and  deformed  shapes  may  be  requested.  Undeformed  shapes  may  include  only 
structural  or  structural  and  aerodynamic  elements. 

The  eigenvectors  used  in  the  modal  formulation  may  be  obtained  for  the  analysis  points  by 
using  the  ALTER  feature  to  print  the  matrix  of  eigenvectors  following  the  execution  of  READ.  The 
eigenvectors  for  all  points  in  the  model  may  be  obtained  by  running  the  problem  initially  on  the 
Normal  Mode  Analysis  Rigid  Format  or  by  making  a modified  restart  using  the  Normal  Mode  Analysis 
Rigid  Format. 
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3-20.4  Case  Control  Deck  for  Modal  Flutter  Analysis 

The  following  items  relate  to  subcase  definition  and  data  selection  for  Modal  Flutter 
Analysis: 

1.  Only  one  subcase  is  allowed. 

2.  Desired  direct  input  matrices  for  stiffness  [Kj^J,  mass  [M^],  and  damping  [Bj|  ] 

must  be  selected  via  the  keywords  K2PP,  M2PP , or  B2PP. 

3.  CMETH0D  must  be  used  to  select  an  EIGC  card  from  the  Bulk  Data  Deck.  (K  method  only). 

4.  FMETH0D  must  be  used  to  select  a FLUTTER  card  from  the  Bulk  Data  Deck. 

5.  METH0D  must  be  used  to  select  an  EIGR  card  that  exists  in  the  Bulk  Data  Deck. 

6.  S DAMPING  must  be  used  to  select  a TABDMPI  table  if  structural  damping  is  desired. 

3.20.5  Parameters  for  Mode1  Gutter  Anr  i.ysis 

The  following  parameters  are  used  in  Modal  Flutter  Analysis: 

1.  QR.DPNT  - optional.  A positive  integer  value  of  this  parameter  will  cause  the  Grid  Point 
Weight  Generator  to  be  executed  and  the  resulting  weight  and  balance  information  to  be 
printed.  All  fluid  related  masses  are  ignored. 

2.  WTMASS  - optional.  The  terms  of  the  structural  mass  matrix  are  multiplied  by  the  real 
value  of  this  parameter  when  they  are  generated  in  EMA.  Not  recommended  for  use  in 
hydroelastic  problems. 

3*  C0UPMASS  - CPBAR,  CPR0D,  CPQUAD1,  CPQUAD2,  CPTRIA1,  CPTRIA2,  CPTUBE,  CPQDPLT,  CPTRPLT. 
CPTRBSC  - optional.  These  parameters  will  cause  the  generation  of  coupled  mass  matrices 
rather  than  lumped  mass  matrices  for  all  bar  elements,  rod  elements,  and  plate  elements 
that  include  bending  stiffness. 

4.  LFREQ  and  HFREQ  - required  unless  LK0DES  is  used.  The  real  values  of  these  parameters 
give  the  frequency  range  (LFREQ  is  the  lower  limit  and  HFREQ  is  the  upper  limit)  of  the 
modes  to  be  used  in  the  modal  formulation. 

5.  LM0DES  - required  unless  LFREQ  and  HFREQ  are  used.  The  integer  value  of  this  parameter 
is  the  number  of  lowest  modes  to  be  used  in  the  modal  formulation. 

6.  N0DJE  - optional.  A positive  integer  of  this  parameter  indicates  that  user  supplied 
downwash  matrices  due  to  extra  points  are  to  be  read  in  via  the  INPUTT2  module  in  the 
rigid  format.  The  default  value  is  -I  when  not  needed. 
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7.  PI,  P2  and  F3  - required  when  using  the  N0DJE  parameter.  See  Section  5.5  for  a 
description  of  these  parameters  which  are  required  by  the  INPUTT2  module.  The  defaults 
for  PI,  P2  and  P3  are  0,  11  and  XXXXXXXX,  respectively. 

8.  VREF  - optional.  Velocities  are  divided  by  the  real  value  of  this  parameter  to  convert 
units  or  to  compute  flutter  indices.  The  default  value  is  1.0. 

9.  PRINT  - optional.  The  BCD  value,  N0,  of  this  parameter  will  suppress  the  automatic 

printing  of  the  flutter  summary  for  the  K method.  The  default  value  is  YES. 

10.  GUSTAER0  - optional.  If  gust  loads  are  to  be  computed  (on  restart  for  instance  ),  set 

value  to  +1.  The  default  is  -1  for  no  gust  loads. 

11.  KDAMP  - optional.  If  set  to  +1,  modal  damping  is  put  into  a complex  stiffness  matrix  as 

structural  damping  (+1  recommended  for  K and  KE  methods).  The  default  value  is  -1. 

12.  MACH  - optional.  The  real  value  of  this  parameter  selects  the  closest  Mach  numbers  to 
be  used  to  compute  aerodynamic  matrices.  The  default  is  0.0. 

13.  ASET0UT  - optional.  A positive  integer  value  of  this  parameter  causes  the  ASET  output 
data  block  to  be  generated  by  the  GP4  module.  A negative  integer  value  or  0 suppresses 
the  generation  of  this  outp,.i  data  block.  The  default  value  is  0. 

14.  AUT0SPC  - reserved  for  future  optional  use.  The  default  value  is  -1. 

3.20.6  Optional  Diagnostic  Output  for  FEER 

Special  detailed  information  obtained  by  requesting  DIAG  16  in  the  Executive  Control  Deck  is 
the  same  as  that  described  under  Normal  Mode  Analysis  (see  Section  3.4.6). 

3.20.7  The  APPEND  Feature 

The  APPEND  feature  can  be  used  for  real  eigenvalue  extraction  in  Modal  Flutter  Analysis.  See 
Section  3.4.7  for  details. 

3.20.8  Rigid  Fermat  Error  Messages  from  Modal  Flutter  Analysis 

The  following  fatal  errors  are  detected  by  the  DMAP  statements  in  the  Modal  Flutter  Analysis 
rigid  format.  The  text  for  each  error  message  is  given  below  in  capital  letters  and  is  followed  by 
additional  explanatory  material,  including  suggestions  for  remedial  action. 
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M0DAL  FLUTTER  ANALYSIS  ERR0R  MESSAGE  N0.  1 - HASS  MATRIX  REQUIRED  F0R  M0DAL  F0RMULATION. 


M0DAL  FLUTTER  ANALYSIS  ERR0R  MESSAGE  N0. 
EIGENVALUE  ANALYSIS. 


2 - EIGENVALUE  EXTRA CTI0N  DATA  REQUIRED  F0R  REAL 


Eigenvalue  extraction  data  must  be  supplied 
Case  Control  Deck  must  select  an  EIGR  set. 


on  an  EIGR  card  in  the  Bulk 


Data  Deck  and  METH0D  in  the 


M0DAL  FLUTTER  ANALYSIS  ERR0R  MESSAGE  N0.  3 - ATTEMPT  T0  EXECUTE  M0RE  THAN  100  L00PS. 

,'utt8,' ,oops-  Ih1s  nu"bs’'  be  b» 


M0DAL  FLUTTER  ANALYSIS  ERR0R  MESSAGE  N0.  4 - REAL  EIGENVALUES  REQUIRED  F0R  M0DAL  F0RMULATI0N. 

No  real  eigenvalues  were  found  in  the  frequency  range  specified  by  the  user. 

ELEI«ITSU|M»E  BAK£S*  5 ' 1,0  GRID  P0INT  0STA  Is  SPECIFIED  0R  110  STRUCTURAL 

!?tS0C™Se5?"„b“rts?fi"8d  ”tth  GBID  °r  SP8I"T  “rds  or  no  have  been  defined 
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RIGID  FORMAT  DMAP  LISTING 
RELEASE  APR.  1984 

AERO  APPROACH,  RIGID  FORMAT  II 

LEVEL  2.0  NASTRAN  DMAP  COMPILER  - SOURCE  LISTING 


OF.  POOR  QUAUrif 


OPTIONS  IN  EFFECT  CO 


ERR=2  LIST  NODECK  NOREF  NOOSCAR 


1 BECIN  AERO  II  - MODAL  AEROELASTIC  RESPONSE  - APR.  1984  8 

2 PRECHK  ALL  S 

3 FILE  AJJL=APPEND/QHHL=APPEND/QKUL=APPEND/'QHJL=APPEND/SICJ=  APPEND  S 

4 PARAM  //*MFY*/CARDN0/0/O  8 

^ GP1  NOGPDT/h?NUS^=  - ’ CPDT> CS™- liGFDT. SIL/S, N, LUSET/  S.N, 

(3)  COND  EHR0R3 . NOGPDT  S 

Cj)  GF2  GE0H2 , EQEXIH/ECT  8 

8 P.ARAML  FCDB//*PRES*/V,  Y,  NODJE=- 1 ///JUMP PLOT  8 

9 PARAML  XYCDB//*  PRES*////  NOXYC  DB  $ 


(To)  GP3  GE0M3, EQEXIN,  GEQM2/, GFTT/NOGRAV  S 


(T§)  COND  ERR0R3 , NOS  I MP  S 

13  PARAM  //=f:ADD*/NOKGGX/l/a  S 

14  PARAM  //*ADD*/HOHGC  /l/O  S 

(TS)  EMG  EST,CSTM,MPT,DIT,GEOM 


ESTt  CSTfl,  MFT , D IT,  GE0M2 1 /KELM,  KD I GT,  HELM,  HDICT, « /S  N If  OKGdX/  <3 
Y*  WWKASS/C , Yt  CFBAR/C,  Y,  CPROD/'  C«  Yt  CPGUAD1/C.  Y 
. Y.  CPTRI A2/C . Y,  CPTUBE/  C.y!  CP®™  . Y, Y’ 

KGGX, GPST/NOKGGX  S 
JMPKGGX,  NOKGGX  S 
GPECT, KDICT, KELM/KGCX,  GPST  S 
JMPKCCX  S 
ERR0R1 , NOMGG  8 

GPECT, MDICT, HELM/MCC, /-I/C, Y. WTMASS=  1.0  t 
LGPNG.GRDPNT  8 

BGPDT,  CSTM, EQEXIN, flGG/OGPVG/V, Y,GRDPNT=- 1/C,  Y,  WTMASS  3 
OGPWG, , , , , //S,  N, CARDNO  S 
LGPWG  S 

KGGX, KCG/NOGENL  S 

LBL11.N0GENL  3 

GEI , /KGGY/LUSET/NOC.ENL/- 1 8 

KGGX,  KGGY/KGG  ffi 

LBLll  S 
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RIGID  FORMAT  DMAP  LISTING 
RELEASE  APR.  1984 
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LEVEL  2.0  NAS  TRAN  DMAP  COMPILER  - SOURCE  LISTING 


(In)  GP4 

32  PARAM 

33  PURGE 

(34)  COND 

(35)  GPSP 
(36"  OFF 


CAiSECC , (JE0M4 . EOEX I N , GPDT , BGPDT,  CSTM,  GPST/RG, , USET,  ASET/LUSET/ 

S,  N, MFCF1/S, N, MPCF2/S,  N,SI NGLE/S , N . OM I T/S , N , HE ACT/O/S , N , REPEAT/ 
S , N , NOSET/S , N , NOL'S . H , NOA/C , Y,  ASETOUT/S . Y,  AUTOSPC  8 


//•■RECffl/GFSPFLC/AUTQSFC/O  8 
GM'MPCF  l/DM, MR/REACT  8 
LBL4 , GPSPFLG  S 

GPL,  GPST,  USET,  S IL/OGPST/S , N , NOGPST  8 
OGPST //S.N.CARDNO  8 


3?  LABEL 

(38)  EQUIV 

(39)  COND 
<40)  MCE  I 
(TT)  MCE2 

42  LABEL 
(43)  EQUIV 

(53)  COND 

(SS)  SCE1 
46  LABEL 
(4?)  EQUIV 
48  PURGE 
(33)  COND 
30  PARAM 

(FT)  SMP1 
(32)  SMF2 
33  LVBEL 

(54)  COND 

(55)  RBMG1 

(36)  R3MG2 

(37)  R3MG3 
(5L)  R3MG4 

59  LABEL 
(00)  D?D 

CeT>  cond 

(62)  EQUIV 

(63)  READ 

(o?)  OFF 


LBL4  8 

KGG, KHN/MPCF 1/MGG, MNH/MPCF 1 8 
LBL2 , MPCF 1 8 
USET, RG/GM  S 

USET, GM,  KGG, MGG, , /KNH , MNN, , 8 
LBL2  8 

KNN , KFF/S 1 NGLE/MHN , MFF/S INGLE  £ 

LBL3, SINGLE  3 

USET.KNN.MNN, ,/KFF.KFS, ,MFF, , 8 
LBL3  8 

KFF , KAA/OMIT/  MFF , MAA/OMIT  S 
GO/OMIT  S 
LBL5 , OMIT  S 
//4PREC4/PREG  S 

USET.KFF, , ,/GO, KAA.KOO, LOO 8 

USET, GO, MFF/ MAA  £ 

LBLS  S 
LBL6, REACT  $ 

USET,  KAA, MAA/KLL,  MLR,  KRR,  MLL,  MLR,  MRR  S 

KLL/LLL/  S 

LLL, KLR, KRR/DM  8 

DM,  MLL,  MLR,  IIRR/IHl  8 

LBL6  8 

DYNAMICS, GPL, S IL,  USET/GFLD.S ILD,  USETD . TFFOOL, DLT, PSDL , FRL, , TRL, 
EED , EQD  VN/LUSET/S , N , LUSETD/NOTFL/NODLT/S , N , NOPSDL/  NOFRL/ 
NONLFT/H OTRL/S , N , NOEED/  123/S . N , NOUE  S 

ERS0R2 , NOEED  S 

GO, GOD/NOUE/GM, GMD/NOUE  S 

KA.A,  MAA,  MR,  DDI,  EED , USET,  CASECC/LArlA,  PHI  A,  MI , OE I CS/*NODES*/S . it , 
NEIGV  S 

OEIGS //S.N.CARDNO  S 


3.21-2  (09/30/83) 

/// 


MODAL  AEROELASTIC  RESPONSE 


0£?JC&\\fAL  £$£$?  ffl 
Op  POOR  QUALITY 


RIGID  FORMAT  DMAP  LISTING 
RELEASE  APR.  1984 
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LEVEL  2.0  HASTRAN  DMAP  COMPILER  - SOURCE  LISTING 


I 66]'  COHD 
'66)  OFF 
(67)  MIRHIN 

C6B)  EOUIV 

(69)  GKAD 

(70)  GKAM 
(7?)  APD 

72  PARAM 

73  PURGE 
(74)  COND 

75  PARAM 
(76)  PLTSET 

(7?)  PRTMSC 

(78)  COND 

(79)  PLOT 

(GO)  PRTKSG 
«l  label 
(32)  Cl 
03  PARAM 
C«4)  AMG 
(3|)  COHD 
(3)  INPUTT2 
07  LABEL 
00  PARAM 
(3)  AMP 

(To)  FRLG 

9 1 PARAM 
12  PURGE 

''•33'  GUST 

(3  EOUIV 
(TS)  FRRD2 


ERR0R4.NEIGV  8 

LAMA, ,, , ,//S,N,CARDNO  8 

M2PP , M2DD/N0A/B2PF , B2DU/N0A/K2PF , K2DD/N0A  8 
//SMPY*/PFILE/0/I  S 

PLT3ETA, PLTPABA,  GPSETSA , ELSETSA/JUMPP LOT  S 
SKPPLT, JUMPPLOT  S 
//.fiMPYtf/PLTFLC/O/ 1 S 

JUMPPLOT^0'  ECTA/'PLTSETA’  FLTPARA,  GPSETSA,  ELSETSA/S,  H,  NSILl/'S.H. 
PLTSETA  //  S 
SKPPLT,  JUMPPLOT  8 

PLTPARA . CPSETSA . ELSETSA,  CASECC , BGPA,  EGAERO , , , , ./PL0TX2/ 

NS  I L l/LJi>  ETA/S , N , J UMPPLOT/S , N , PLTFLG/S , N , PF I LE  S 

PL0TX2  //  S 

SKPPLT  S 

SPLINE,  USET  , CSTf IA .BGPA.SIL  , , GH,  CO/GTKA/NK/LUSET  S 
//*ADD*/DESTRY/0/l/  S 

AERO,  ACPT/AJ.JL,  SKJ , D IJK.  D2 JK/NK/NJ/S , N , DESTRY  S 
NODJE.NODJE  3 

/DIJE.D2JE, , ,/C,Y.Pl=0/C.Y,P2=lI/C,Y,P3=XJG0000£X  3 
NODJE  S 

//*ADD*/XQHHL/I/0  S 

1 JK' D2  J K>  GTKA-  PH  I DH . D 1 .JE , D2.JE . USETD , AERO/QIHIL , QKHL , 
QHJL/NQUE/S, N , XQHHL/V,  Y,  GUSTAERO=-I  3 

CASECC,  USETD,  DLT , rRL,  GMD,  GO!),  DIT.  PHIDH/PPF, PSF, PDF.FOL.FHF  1/ 
*HODAL*/S . N , FRECLY/S . N . APP  S * 

//»NOT*/NOFRY/FREQY  S 

PPF/NOFRY  S 

CASECC,  pLT.FRL,  DIT, QHJL,  , , ACPT.CSTMA,  PHFI/PHF/  S , H , HOGUST/EO V/ 
C,  Y»MAC!I/C)  Y,Q  8 

PR.’’  1 , PHF/NOGUST  S 

KHH,  BHH,  MHH,  GHHL , PIIF , FuL/UflVF/BOV/C , Y,  0/C . Y,  MACH  8 


3.21-3  (09/30/83) 


lilt 


RIGID  FORMATS 


ORIGINAL  FA'GE  r% 
OF  POOR  QUAUTV 


RIGID  FOIUIAT  DMAP  LISTING 
RELEASE  APR.  JOB'S 

AERO  APPROACH,  RIGID  FORIIAT  11 

LEVEL  2.0  NASTRAN  DMAP  COMPILER  - SOURCE  LISTING 

EUUIV  UHVF , UHVT/FREQY/FOL . TOL/FREilV  8 
V^D  COND  IFTSKP.FREOY  S 

(9g)  I FT  UHVF, CASECC, TRL,FOL/UnVT, TOL/C,  Y,  IFTII-0  S 

99  LABEL  IFTSKP  S 

(10|)  H9DACC  CASECC, TOL, UHVT. , , XT0L1 , UIIVT1 , , .^APF  S 

(101)  ADR  UHVT 1 , C ASECC , QKHL , TOL 1, SPLINE, SI  LA,  USETA/FKF/BO V/  C.Y.HACIl/’ 

APP  8 

(J02)  VDR  CASECC,  EQDYH,  USETD, UHVT 1 . T0L1 , XYCDD./'OUHVl  .✓APIV*H0DAL*.'O'S.rf, 

NOH/S , N . NOP/FMODE  S 

(JoS)  COND  NOH.NOH  8 

(lg4>  SDR3  0UHV1,  , , , , /0UHV2,  , , , , 8 

(J3)  OFP  00HV2,  . , , ,//S,N,CARDNO  S ^ 

(JOg)  COND  NOH,  HOXYCDB  8 

(JOJ)  XYTRAH  XYCDB, 0UHV2, , , ,/XYPTTA''APP/*HSET*/S,  N.  PF ILE/S.  H,  CARDNO/  S.B. 

HOXYFL  S 

(JOB)  COND  NOH,  NOXYPL  S 

(jOg)  XYPLOT  XYPTTA  S 

110  LABEL  NOH  S 

1 1 1 PARAH  "*AND*/F  JUMP/NOP/ JUMP  PLOT  3 

(Tl2)  COND  FINIS, P.IUMP  8 

(fjjD  SDR1  USETD, ,PHIDH, , .GOD.GMD, ,KFS, .✓PHIF, , QPX I /^DYNAMICS*  8 
(U4)  EQUIV  PIIIDH,  PHIAH/NOUE  S 

(fig)  COND  NOUEI.NOUE  S 

(U6)  VEC  USETD/'EVEC/*D*/*A*/*E*  S 

(Tlj)  P.ARTN  PHIDH,  .EVEC/FHIAH,  , ,/I  S 

118  L.ABEL  N0UE1  S 

(U9)  MPYAD  GTiCA.PniAH./'PHIK/I/l/O^PREC  8 

(120)  U.MERGE  USETA , PHIP , /M*HIFS/*PS*/*P*/*SA*  S 

(j2j)  IHERGE  USETA,  PRIPS,PHIK/PKIPA/*PA*/*PS*/*K*  8 
( j22 ) UTERCE  USETA,  OP,  /OFA/OTAS/sCPsC/SPS*  S 

(123)  SDN2  CASECC, C9TMA, MPT, DIT, EQAERO, SILA, , , BGPA, LAMA. QPA, PHIPA,  EST, 

XYCDB , / ,MQPt,IffHlPAl,HESl,MEFI,/*MMREIG*  8 

(TSg)  COND  NOPF,  NOFRY  S 

(J2g)  SQR2  CASECC, , , , EQDYN, , , , ,PPF,  , , , XYCDB,  XOPP I , , , , ,/*FREQ*  S 

(J2g)  SDR3  0PP1 /QPP2 ✓ 8 

127  LABEL  NOPF  8 

(J2B)  SDR3  MPBIPA1 , MES1  ,MEF1 , MQP1 , ,/MPHIFA2, IES2, MEF2.MQP2, , S 

(Tag)  DDRIIM  CASECC,  UHVT  1 , TOL  1 , MPHIPA2,  M0P2,  IES2,  IEF2,  XYCDB,  EST,  M?T,DIT/ 

OUP V2 , 0QP2 , 0ES2 , 0EF2 , S 

(J30)  OFP  OUP V2 , , 0ES2 , 0EF2 . 0QP2 , //S , N , CARDNO  8 
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LEVEL  2.0  NASTRAN  DMAP  COMPILER  - SOURCE  LISTING 


QRfOFf-!"!, 

OF  PGG  ; ' (}[•■ 


•43})  COND 
132  MPYAD 
<433)  SDR2 
34)  PLOT 


([35)  PRTMSC 
136  LABEL 
(13?)  COND 
(13§)  XYTRAN 


P2 , JUMP1  LOT  S 
PHIPA,UHVTl,/UVTl/0  S 

CASECC,  CSTMA, , , EQAERO, , , , BCPA, TOL, , UVT1 FUVPAT/'APF  S 

PLTPARA,  GPSETSA,  EI.SETS  A,  CASECC,  EGPA, EQAERO  SILGA  PTTUPflT  y 
PL0TX3/NS IL l/LUSETA/JUOTPLOT^PLTFLG^PFILE  s ’ ‘ AT>  ’ 

PL0TX3//"  8 

P2  S 

FINIS, NOXYCDB  S 

Sho^K^l’s^2’  ' “^^LTIVAPP^FSET^  S.N. PFILE^S, N, 


(139) 

COND 

NOXYFLTT,  NOXYPL  8 

<3) 

XYPLOT 

XYPLTT  S 

141 

LABEL 

NOXYFLTT  8 

(0) 

COND 

FINIS, NOFRY  S 

<&> 

COND 

FINIS.NOPSDL  S 

0) 

RANDOM 

XYCDB, D IT, PSDL, 0UPV2 , 
NORN  8 

<SB> 

COND 

FINIS, NORN  S 

<£B> 

XYTRAN 

XYCDB, PSDF,  AUTO, , ,/Xl 
CARDNO/'S.N, NOXYPL  S 

COND 

FINIS, NOXYPL  S 

<@> 

XYPLOT 

XYFLTR  3 

<0 

JUMP 

FINIS  8 

150 

LABEL 

ERR0H2  0 

0 

PRTPAHM 

✓✓-2/:f:AEnORESF*  © 

152 

label 

ERR0R1  S 

(453) 

PATPARII 

✓V-I/fcAERORESF*  S 

154 

LABEL 

ERR0R4  0 

0) 

PRTPARM 

/V'-4/*AER0RESF*  S 

156 

LABEL 

ERR0R3  S 

0 

PAT? ARM 

/V-3/*AER0RESF*  S 

158 

LABEL 

FINIS  S 

159 

PURGE 

DUMMY/MINUS  I S 

160 

END 

S 

f 
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3.21 . 2 Description  of  DMAP  Operations  for  Modal  Aeroelastic  Response 

5.  GP1  generates  coordinate  system  transformation  matrices,  tables  of  grid  point  locations,  and 
tables  relating  the  internal  and  external  grid  point  numbers. 

6.  Go  to  DMAP  No.  156  and  print  Error  Message  No.  3 if  no  grid  points  are  defined. 

7.  GP2  generates  Element  Connection  Table  with  internal  indices. 

10.  GP3  generates  Grid  Point  Temperature  Table  {element  temperature). 


11.  TA1  generates  elemen"  tables  for  use  in  matrix  assembly  and  stress  recovery. 

12’  defined^  N°’  156  a"d  pr1nt  ErT°r  Message  No*  3 1f  no  structural  elements  have  been 


15.  EMG  generates  structural  element  stiffness  and  mass  matrix  tables  and  dictionaries  for  later 
assembly  by  the  EMA  module. 

17.  Go  to  DMAP  No.  19  if  no  stiffness  matrix  is  to  be  assembled. 

18.  EMA  assembles  stiffness  matrix  [K*  ] and  Grid  Point  Singularity  Table. 

20.  Go  to  DMAP  No.  152  and  print  Error  Message  No.  1 if  no  mass  matrix  is  to  be  assembled. 

21.  EMA  assembles  mass  matrix  [M  ], 

22.  Go  to  DMAP  No.  25  if  no  weight  and  balance  information  is  requested. 

23.  GPWG  generates  weight  and  balance  information. 

24.  0FP  formats  the  weight  and  balance  information  prepared  by  GPWG  and  places  it  on  the  system 
output  file  for  printing. 

26.  Equivalence  [Kgg]  to  [Kgg]  if  there  are  no  general  elements. 

27.  Go  to  DMAP  No.  30  if  there  are  no  general  elements. 

28.  SMA3  forms  the  general  element  stiffness  matrix  [Ky  ]. 

99 

29.  ADD  combines  the  structural  stiffness  matrix  [Kgg]  with  the  general  element  stiffness 

matrix  [K?  ] to  obtain  the  stiffness  matrix  [K  ]. 
yy  gg 

31.  GP4  generates  flags  defining  members  of  various  displacement  sets  (USET)  and  forms 
multipoint  constraint  equations  [R  ] {u  } = 0. 

9 9 

34.  Go  to  DMAP  No.  37  if  no  potential  grid  point  singularities  exist. 

35.  GPSP  generates  a table  of  potential  grid  point  singularities. 

36.  0FP  formats  the  table  of  potential  grid  point  singularities  prepared  by  GPSP  and  places  it 
on  the  system  output  file  for  printing. 

38.  Equivalence  [Kgg]  to  [Knn]  and  [Mgg]  to  [Mnn]  if  no  multipoint  constraints  exist. 

39.  Go  to  DMAP  No.  42  if  no  multipoint  constraints  exist. 

40.  MCE1  partitions  multipoint  constraint  equations  [Rg]  = [R^ j R^]  and  solves  for 
multipoint  constraint  transformation  matrix  [Gm]  = -ER(I)]*1[Rn]. 
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mass  matrices 


" — 

[V  • 

V.k 

Kmn  1 Kmm 

and 

li 

t — J 

D> 
O) 
■jr 
t — l 

M Tm 

mn  am 

and  performs  matrix  reductions 

[lcrn^  ■ cy  + [<]£*,,„]  * * BfrOyiJg 

W„„3  ■ I%]  * BiBU  * Dtmy  * B&DUBJ 


and 


q alSl  *G  CKnn;i  t0  3nd  t0  ^Hff J ^ no  single-point  constraints  exist 
• • Go  to  MAP  No.  46  if  no  single-point  constraints  exist. 

45.  SCE1  partitions  out  single-point  constraints 


CV  - 


VfjJVs 

Ksf  1 Kss 


and  fMnn]  . 


Msf  1 Mss 


qui valence  E-ff]  to  [K^]  and  [Mff]  to  if  no  omitted  coordinates  exist 
49.  Go  to  DMAP  No.  53  if  no  omitted  coordinates  exist. 

51.  SMP1  partitions  constrained  stiffness  matrix 


CKff]  = 


!aa'Kao 


solves  for  transformation  matrix  [Gq]  = _[k  j 


and  performs  matrix  reduction  [K  ] = [K  ] + [KT  ][G  ] 
52.  SMP2  partitions  constrained 


mass  matrix 
r_ 


[Hff]  = 

and  performs  matrix  reduction 


M Tip 

oa  oo 


c"=»]  ■ waaJ  * a&xy  * ttJx«00]tG0]  ♦ [G>oa: . 
54.  Go  to  DMAP  No.  S9  If  „„  free-bod,  suppopta 


3.21-7  (09/30/83) 


at* 


RIGID  FORMATS 


ORIGINAL  PAGE  IS 
OF  POOR  QUALITY 


55.  RBMG1  partitions  out  free-body  supports 


.Kr*  1 Krr 


and  [Mafl]  = 


VV 


56.  RBMG2  decomposes  constrained  stiffness  matrix  [K  ] = [U.JCU.J. 

57.  RBMG3  forms  rigid  body  transformation  matrix 

m ■ -ttur'cv], 

calculates  rigid  body  check  matrix 


[X]  = [Krr]  + [fcJr][D] 


and  calculates  rigid  body  error  ratio 


58.  R8MG4  forms  rigid  body  mass  matrix 

[mr]  = [Mrr]  + [Mjr][D]  + [D1]^]  + EDT][Mm][D]. 

60.  DPD  generates  flags  defining  members  of  various  displacement  sets  used  in  dynamic  analysis 
(USETD),  tables  relating  the  internal  and  external  grid  point  numbers  (GPLD) , including 
extra  points  introduced  for  dynamic  analysis  (SILD),  and  prepares  Transfer  Function  Pool 
(TFP00L) , and  Eigenvalue  Extraction  Data  { EED) . 

61.  Go  to  DMAP  No.  150  and  print  Error  Message  No.  2 if  there  is  no  Eigenvalue  Extraction  Data. 

62.  Equivalence  [GQ]  to  [G^j  and  [Gm]  to  [G^]  if  there  are  no  extra  points  introduced 
for  dynamic  analysis. 

63.  READ  extracts  real  eigenvalues  and  eigenvectors  from  the  equation 

- ,B«3(*a)  - 0 , 

calculates  rigid  body  modes  by  finding  a matrix  [$rQ]  such  that 

[m0]  = [^0][mr3C*ro] 

is  diagonal  and  normalized,  computes  rigid  body  eigenvectors 


D p 
_ro 

9 

_ ‘Vo  _ 


calculates  modal  mass  matrix 


M ■ 

and  normalizes  eigenvectors  according  to  one  of  the  following  user  requests: 
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modal  aeroelastic  response 


1)  Unit  value  of  a selected  component 

2|  Hnl!  vaIue  of  the  largest  component 
3j  Unit  value  of  the  generalized  mass. 


ORfGfNAL,'  PAGE  IW 
OF.  POOR  QUALITY 


spK«  m’tt.’sss  «pjffS”“ri„cS;;.1nfo,'"ati'>" «igs)  ******  »™  «« 

65.  Go  to  DMAP  No.  154  and  print  Error  Message  No.  4 if  no  eigenvalues  were  found. 

66‘  fneffoTpt?iS5?ng!9enValUeS  ^ by  READ  and  pla«*  «.»  the  system  output 


67.  MXTRIN  selects  the  direct  input  matrices  [K  J,  [tf2  ] and  [B2  1 

PP  PP  L ppJ* 

68.  Equivalence  [M2]  to  [M2  1,  [B2  ] to  TB2  1 and  Pk2  1 +r>  . . 

are  applied.  pp  dc*J  L PPJ  ° L BddJ  and  LKppJ  t0  LKddJ  lf  no  constraints 


69.  GKAD  applies  constraints  to  direct  input  matrices  [«2p],  [M2p]  and  [B2p],  forming 
[KddJ’  fMdd]  and  £sdd^  and  forms  tGmd^  and  CGod3* 

in  modal  coordinates?t0rS  t0  f0rm  ^dh-^  3nd  assen,bles  stiffness,  mass  and  damping  matrices 


■ 

BW  - 


where 


0 

0 1 

0 

'•v 

[O 

IL 

0 i 

° 1 

- 

j 

h: 

0 

\ 

O 

0 

* [♦;hiD4,][*lih] , 

* t*dh^Bdd^*dh]  • 


KDAMP  = -1  (default) 
m.  = modal  masses 
bi  = m-j  2*  g(ff ) 


KDAMP  = 1 
m..  = modal  masses 


ki  = m^  4tt2  f2 


f<i  = (l+fg(f -))  4it2  f2mi 


71. 


74.  Go  to  DMAP  No.  81  if  no  plot  output  is  requested. 

76.  PLTSET  transforms  user  input  into  a form  used  to  drive  the  structure  plotter. 

77.  PRTMSG  prints  error  messages  associated  with  the  structure  plotter. 
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78. 


79. 


80. 


82. 


84. 


85. 

86. 


89. 


90. 

93. 


94. 


Go  to  DMAP  No.  81  if  no  undeformed  aerodynamic  or  structural  element  plots  are  requested. 

PL0T  generates  all  requested  undeformed  aerodynamic  and  structural  element  plots, 

PRTMSG  prints  plotter  data  and  engineering  data  for  each  undeformed  aerodynamic  and 
structural  element  plot  generated. 

GI  forms  a transformation  matrix  [G.  ] which  interpolates  between  aerodynamic  (k)  and 
structural  (a)  degrees  of  freedom. 

AMG  forms  the  aerodynamic  matrix  list  [A..],  the  area  matrix  [S..],  and  the  downwash 

JJ  KJ 

1 2 

coefficients  [Djk]  and 

Go  to  DMAP  No.  87  if  there  are  no  user-supplied  downwash  coefficients. 

1 2 

IN PUTT 2 provides  the  user-supplied  downwash  factors  due  to  extra  points  {[D.  ],  [D.  ]). 
PARAM  N0DJE  must  be  set  to  enter  these  matrices.  The  downwash  w-  on  box  j due  to  the 

J 

motion  of  an  extra  point,  ug,  is  given  by 

<v  ■ »J,  * • 

AMP  computes  the  aerodynamic  matrix  list  related  to  the  modal  coordinates  as  follows: 


[*dhJ 


d)  . | d) 

Tee 


[□*]«=  [D*.  1 D?  ] 
L Jhj  Ji  | jeJ 


and 

For  each  (m,k)  pair: 

CDJh]  - CDjh]  . 

For  each  group: 


tGki]  = [Gka]T[*ai]  • 

10?,]  - to^XP- 


MjlP 


fA1"  l-1  TD  1 
jj  group  L jh -"group  ' 


tQkh]  " CSkj]tQjh]  5 


and 


[Qih]  = [Gki3 


FRLG  forms  the  dynamic  load  vector  TP.  > from  the  frequency  response  data  or  transient  data 
using  a Fourier  Transform. 

GUST  forms  the  loading  due  to  gusts  and  adds  to  the  direct  loads. 

Equivalence  {PHF1}  to  {PHF}  if  there  are  no  gust  loads. 
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ki 
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95. 

96. 

97. 

98. 
100. 
101. 
102. 

103. 

104. 

105. 

106. 

107. 

108. 
109. 
112. 

113. 

114. 

115. 

116. 

117. 


FRRD2  solves  for  the  modal  displacements  using 

+ K * qQnh(fenuh  . Ph(„)  . 

Equivalence  tUH.Fl  to  (UHVTl  and  F0L  to  1JL  if  it  is  a frequency  response  foliation. 

Go  to  DMAP  No.  39  if  It  is  a frequency  response  formulation. 

IFT  performs  inverse  Fourier  Transform  of  the  displacements  for  transient  formulation. 
«mcc  uses  data  fra,  0FREQ  or  0TIME  data  cards  to  select  solutions  for  data  recovery. 
m produces  aerodynamic  load  output  (PKF)  for  selected  points  in  frequency  response  only. 

” solution  frequency  or  time,  for  output. 

Go  to  DMAP  No.  110  if  the  request  is  for  output  sorted  by  frequency  or  time  step. 

SDR3  prepares  requested  output  sorted  by  solution  set  points. 

» '™“^?llTrVif“.,0r  °“tPUt  S°r,atl  b>  Set  “O  « 

Go  to  DMAP  No.  110  if  no  X-Y  plots  are  requested. 

XYTRAN  prepares  the  input  for  X-Y  plotting  of  solution  set  points  versus  time  or  frequency. 
Go  to  DMAP  No.  110  if  no  plots  are  possible  as  requested. 

XYPL0T  prepares  the  requested  X-Y  plots  of  solution  set  points  versus  time  or  frequency. 

Go  to  DMAP  No.  158  if  no  output  for  physical  points  is  requested. 

SDR1  recovers  physical  displacements  { PHIP)  and  forces  of  constraint  lr\P\  •, 

eigenvectors  associated  with  the  modes.  65  ot  constraint  (QP)  for  the  real 

Equivalence  {*dh>  to  {^J  if  there  are  no  extra  points  introduced  for  dynamic  analysis. 

Go  to  DMAP  No.  118  if  no  extra  points  are  present. 

VEC  generates  a d-si2e  partitioning  vector  (EVEC)  for  the  a-  and  e-sets 

{ud}  * (ua>  + {ue}  . 


PARTN  performs  partition  of  {$..}  using  EVEC 


{W 


*ah 


119. 


MPYAD  recovers  the  displacements  at  the  aerodynamic  points  (k) 


120. 


= [Gka3  i <hah> 

UMERGE  is  used  to  expand  {Qp>  to  the  ps-set. 


& 
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121. 


UMERGE  places  {^}  in  its  proper  place  in  the  displacement  vector 

( V ) 


122. 

123. 

124. 

125. 

126. 
128. 

129. 

130. 

131. 

132. 

133. 

134. 

135. 

137. 

138. 

139. 

140. 

142. 

143. 

144. 

145. 


( +k 

UMERGE  is  used  to  expand  {Qp}  to  the  pa-set. 


fMPHTMi\CUla}eS-  e\ement.  f°rces  (MEF1)  and  stresses  (MES1)  and  prepares  eiqenvectors 
(MPHIPA1)  and  single-point  forces  of  constraint  (MQP1)  for' output  sorted  by frequency  or 

Go  to  DMAP  No.  127  if  it  is  not  a frequency  response  formulation. 

SDR2  prepares  load  vectors  for  output  (0PP1)  sorted  by  frequency. 

SDR3  prepares  requested  load  output  sorted  by  point  number. 

SDR3  prepares  requested  modal  quantities  output  sorted  by  point  number. 

Sectnrs7m?v?i 3 °/  the-  ?leJi1ent  forces  {0EF2}  and  stresses  (0ES2),  displacement 

f°rCeS  0f  COnstrai'nt  (0(3p2J  for  outP«t  sorted  by  point 

output  Tfle  fohr  prTntTn^  PhySiCal  °UtpUt  prepared  b*  DDRHM  and  Places  « on  the  system 

Go  to  DMAP  No.  136  if  no  deformed  aerodynamic  or  structural  element  plots  are  requested. 
MPYAD  generates  vectors  for  use  by  the  SDR2  module. 

SDR2  prepares  vectors  for  deformed  plotting. 

PL0T  prepares  all  requested  deformed  aerodynamic  and  structural  element  plots. 

PRTMSG  prints  plotter  data  and  engineering  data  for  each  deformed  plot  generated. 

Go  to  DMAP  No.  158  and  make  normal  exit  if  no  X-Y  plots  are  requested. 

XYTRAN  prepares  the  input  for  physical  point  X-Y  plots. 

Go  to  DMAP  No.  141  if  no  plots  are  possible  as  requested. 

nnfnf  *fnv-^e  £e?"ested  ;-Y.  P1ots  of  displacements,  forces,  stresses,  loads  and 
single-point  forces  of  the  constraint  versus  frequency  or  time* 

Go  to  DMAP  No.  158  and  make  normal  exit  if  it  is  a transient  response  formulation. 

Go  to  DMAP  No.  158  and  make  normal  exit  if  no  power  soectral  density  functions  or 
autocorrelation  functions  are  requested.  ^ 

MfnS?  ?nCUlahteS  p0W-er  spectral  density  functions  (PSDF)  and  autocorrelation  functions 
(AUT0)  using  the  previously  calculated  frequency  response. 

requested^  N°*  158  norma1  exit  if  n°  X~Y  p1ots  of  RAND0M  ca^lations  are 


146. 

147. 

148. 


XYTRAN  prepares  the  input  for  requested  X-Y  plots  of  the  RAND0M  output. 

Go  to  DMAP  No.  158  and  make  normal  exit  if  no  plots  are  possible  as  requested. 

density Pf  unctTon s*!^  requested  X'Y  p1ots  of  autocorrelation  functions  and  power  spectral 


3.21-12  (09/30/83) 

//*[ 


MODAL  AEROELASTIC  RESPONSE 


149.  Go  to  DMAP  No.  158  and  make  normal  exit. 

151.  Print  Error  Message  No.  2 and  terminate  execution. 
153,  Print  Error  Message  No.  1 and  terminate  execution. 
155.  Print  Error  Message  No.  4 and  terminate  execution. 
157.  Print  Error  Message  No.  3 and  terminate  execution. 


( 


d 


e 
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3.21.3  Output  for  Modal  Aeroelastic  Response 

The  real  Eigenvalue  Summary  Table  and  real  Eigenvalue  Analysis  Summary,  as  described  under 
Normal  Mode  Analysis  (see  Section  3.4.3),  are  automatically  printed. 

The  following  printed  output,  sorted  by  point  number  or  element  number  (S0RT2),  is 
available,  either  as  real  and  imaginary  parts  or  as  magnitude  and  phase  angle  (0°  - 360°  lead),  for 

the  list  of  frequencies  or  times  specified  by  0FREQUENCY  or  0TIME  (in  transient  formulations,  these 
are  real): 

1.  Displacements,  velocities  and  accelerations  for  a list  of  PHYSICAL  points  (grid  points 
and  extra  scalar  points  introduced  for  dynamic  analysis)  or  S0LUTI0N  points  (points  used 
in  the  formulation  of  the  dynamic  equation).  Velocities  and  accelerations  are  not 
available  for  transient  analysis. 

2.  Nonzero  components  of  the  applied  load  vector  and  single-point  forces  of  constraint  for 
a list  of  PHYSICAL  points.  Aerodynamic  forces  on  selected  aerodynamic  elements. 

3.  Stresses  and  forces  in  selected  elements  (ALL  available  only  for  S0RT1) . 

The  following  printed  output  is  available  for  Random  Response  calculations: 

1.  Power  spectral  density  function  and  mean  deviation  for  the  response  of  selected 
components  for  points  or  elements.  The  expected  frequency  of  zero  crossings. 

2.  Autocorrelation  function  for  the  response  of  selected  components  for  points  or  elements. 

The  following  plotter  output  is  available: 

1.  Undeformed  plot  of  the  structural  model. 

2.  Deformed  shapes  of  the  aerodynamic  and  structural  model  for  selected  intervals. 

3.  X-Y  plot  of  any  component  of  displacement,  velocity  or  acceleration  of  a PHYSICAL  point 
or  a S0LUTI0N  point. 

4.  X-Y  plot  of  any  component  of  the  applied  load  vector  or  single-point  force  of 
constraint. 

5.  X-Y  plot  of  any  stress  or  force  component  for  an  element. 

The  following  plotter  output  is  available  for  Random  Response  calculations: 

1.  X-Y  plot  of  the  power  spectral  density  versus  frequency  for  the  response  of  selected 
components  for  points  or  elements. 

2.  X-Y  plot  of  the  autocorrelation  versus  time  lag  for  the  response  of  selected  components 
for  points  or  elements. 
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the  data  used  for  preparing  the  X-Y  plots  may  be  punched  or  printed  in  tabuar  form  (see 
Section  4.3).  Also,  a printed  surmiary  is  prepared  for  each  X-Y  plot  which  includes  the  maximum  and 
minimum  values  of  the  plotted  function. 


3.21.4  Case  Control  .Deck  for  Modal  Aeroelastic  Response 

The  following  items  relate  to  subcase  definition  and  data  selection  for  Modal  Aeroelastic 
Response: 

1.  METH0D  must  appear  above  the  subcase  level  to  select  an  eigenvalue  extraction  method. 

2.  At  least  one  subcase  must  be  defined  for  each  unique  set  of  direct  input  matrices  (K2P&, 
M2PP,  B2PP)  or  frequencies. 

3.  Consecutive  subcases  for  each  set  of  direct  input  matrices  or  frequencies  are  used  to 
define  the  loading  condition  - one  subcase  for  each  dynamic  loading  condition. 

4.  Constraints  must  be  defined  above  the  subcase  level. 

5.  DL0AD  must  be  used  to  define  a frequency-dependent  loading  condition  for  each  subcase. 
If  transient  loads  are  selected,  a Fourier  Transform  is  used  to  compute 
frequency-dependent  loads.  All  loads  in  one  run  must  be  of  the  same  type. 

6.  FREQUENCY  must  be  used  to  select  one,  and  only  one,  FREQ,  FREQ1,  or  FREQ2  card  form  the 
Bulk  Data  Deck.  If  TL0ADs  are  selected,  a TSIEP  must  be  selected. 

7.  0FREQUENCY  (0TIME)  may  be  used  above  the  subcase  level  or  within  each  subcase  to  select 
a subset  of  the  solution  frequencies  (times)  for  output  requests.  The  default  is  to  use 
all  solution  frequencies  (times). 

8.  If  Random  Response  calculations  are  desired,  RAND0M  must  be  used  to  select  RANDPS  and 
RANDTi  cards  from  the  Bulk  Data  Deck.  Only  one  0FREQUENCY  and  FREQUENCY  card  can  be 
used  for  each  set  of  direct  input  matrices. 

3*21*5  Parameters  for  Modal  Aeroelastic  Response 

The  following  parameters  are  used  in  Modal  Aeroelastic  Response: 

1.  GRDPNT  * optional.  A positive  integer  value  of  this  parameter  will  cause  the  Grid  Point 
Height  Generator  to  be  executed  and  the  resulting  weight  and  balance  information  to  be 
printed.  ATI  fTuid  related  masses  are  ignored. 
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2.  HTMASS  - optional.  The  terms  of  the  structural  mass  matrix  are  multiplied  by  the  real 
value  of  this  parameter  when  they  are  generated  in  EMA.  Not  recommended  for  use  in 
hydroelastic  problems. 

3.  C0UPMASS  - CPBAR,  CPR0D,  CPQUAD1,  CPQUAD2,  CPTRIA1,  CPTRIA2,  CPTUBE,  CPQDPLT,  CPTRPLI,_ 
CPTRBSC  - optional.  These  parameters  will  cause  the  generation  of  coupled  mass  matrices 
rather  than  lumped  mass  matrices  for  all  bar  elements,  rod  elements,  and  plate  elements 
that  include  bending  stiffness. 

4.  LFREQ  and  HFREQ  - required  unless  LM0DES  is  used.  The  real  values  of  these  parameters 
give  the  frequency  range  {LFREQ  is  the  lower  limit  and  HFREQ  is  the  upper  limit)  of  the 
modes  to  be  used  in  the  modal  formulation. 

5.  LM0DES  - required  unless  LFREQ  and  HFREQ  are  used.  The  integer  value  of  this  parameter 
is  the  number  of  lowest  modes  to  be  used  in  the  modal  formulation. 

6.  KDAMP  - optional.  If  set  to  +1,  modal  damping  is  put  into  a complex  stiffness  matrix  as 
structural  damping.  The  default  value  is  -1. 

7.  GUSTAER0  - optional.  An  integer  value  of  +1  causes  gust  loads  to  be  computed.  The 

default  value  is  -1. 

8.  IFTM  - optional.  The  value  of  this  parameter  selects  the  method  for  the  integration  of 
the  Inverse  Fourier  Transform.  The  integer  0 specifies  a rectangular  fit;  1 specifies  a 
trapezoidal  fit;  and  2 specifies  a cubic  spline  fit  to  obtain  solutions  versus  time  for 
which  aerodynamic  forces  are  functions  of  frequency.  The  default  value  is  0. 

9.  MACH  - optional.  The  real  value  of  this  parameter  selects  the  closest  Mach  numbers  to 
be  used  to  compute  aerodynamic  matrices.  The  default  value  is  0.0. 

10.  Q - required.  The  real  value  of  this  parameter  defines  the  dynamic  pressure. 

11.  N0DJE  - optional.  A positive  integer  for  this  parameter  indicates  that  user  supplied 
downwash  matrices  due  to  extra  points  are  to  be  read  in  via  the  INPUTT2  module  in  the 
rigid  format.  The  default  value  is  -1  when  not  needed. 

12.  PI,  P2,  and  P3  - required  when  using  the  N0DJE  parameter.  See  Section  5.5  for  a 
description  of  these  parameters  which  are  required  by  the  INPUTT2  module.  The  defaults 
for  PI,  P2  and  P3  are  0,  11  and  XXXXXXXX,  respectively. 

13.  ASET0UT  - optional.  A positive  integer  value  of  this  parameter  causes  the  ASET  output 
data  block  to  be  generated  by  the  GP4  module.  A negative  integer  value  or  0 suppresses 
the  generation  of  this  output  data  block.  The  default  value  is  0. 
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14.  AUT0SPC  - reserved  for  future  optional  use.  The  default  value  is  -1. 

3*21*6  Optional  Diagnostic  Output  for  FEER 

Special  detailed  information  obtained  by  requesting  DIAG  16  in  the  Executive  Control  Deck  is 
the  same  as  that  described  under  Normal  Mode  Analysis  (see  Section  3.4.6). 

3*21.7  The  APPEND  Feature 

The  APPEND  feature  can  be  used  for  real  eigenvalue  extraction  in  Modal  Aeroelastic  Response. 
See  Section  3.4.7  for  details. 


3*21*8  Maid  Format  Error  Messages  from  Modal  Aeroelastic  Response 

The  following  fatal  errors  are  detected  by  the  DMAP  statements  in  the  Modal  Aeroelastic 
Response  rigid  format.  The  text  for  each  error  message  is  given  below  in  capital  letters  and  is 
followed  by  additional  explanatory  material,  including  suggestions  for  remedial  action. 


M0DAL  AER0ELASTIC  RESP0NSE  ERR0R  N0.  1 - MASS  MATRIX  REQUIRED  F0R  M0DAL  FORMULATION. 


ANALYSISEf ELASTIC  RESP0NSE  ERR0R  N0'  2 " EIGENVALU£  EXTRACTI0N  DATA  REQUIRED  F0R  REAL  EIGENVALUE 

SKs? “SfJ2snt'bsifa;rat„biiiRpS(!d  on  an  EIGR  card  in  the  eu,k  Da,a  °Kk  m net,»  ™ '<* 

g®5IS,!S*!  EaK0R  m-  3 - m KU,T  "AT*  IS  SPECIFIED  0R  N0  STRUCTURAL  ELEMENTS 

M:“S?LbcaI?d?f,nad  "ith  SR“  °r  SP0"T  carcls  "r  strM  bean  defined 

M0DAL  AER0ELASTIC  RESP0NSE  ERR0R  N0.  4 - REAL  EIGENVALUES  REQUIRED  F0R  M0DAL  F0RMULATI0N. 

No  real  eigenvalues  were  found  in  the  frequency  range  specified  by  the  user. 
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4.1  PLOTTING  IN  NASTRAN 

NASTRAN  provides  the  capability  for  generating  the  following  kinds  of  plots: 

1.  Undeformed  geometric  projections  of  the  structural  model. 

2.  Static  deformations  of  the  structural  model  by  either  displaying  the  deformed  shape  (alone 
or  superimposed  on_ the  undeformed  shape),  or  displaying  the  displacement  vectors  at  the 
grid  points  (superimposed  on  either  the  deformed  or  undeformed  shape). 

3.  Modal  deformations  (sometimes  called  mode  shapes  or  eigenvectors)  resulting  from  real 
eigenvalue  analysis  by  the  same  options  stated  in  2 above.  Complex  modes  of  flutter 
analysis  may  be  plotted  for  any  user  chosen  phase  lag. 

4.  Deformations _ of  the  structural  model  for  transient  response  or  frequency  response  by 
displaying  either  vectors  or  the  deformed  shape  for  specified  times  or  frequencies. 

5.  X-Y  graphs  of  responses  (displacements,  velocities,  accelerations,  element  forces  and 
element  stresses)  versus  time  (transient  response),  versus  frequency  (frequency  response) 
or  versus  subcase  (static  analysis). 

6.  V-f  and  V-g  graphs  of  flutter  analysis. 

7.  Topological  displays  of  matrices. 

8.  Contour  plots  of  stresses  and  displacements  (in  a limited  fashion).  To  avoid  crowded 
output,  an  outline  of  the  model  may  be  optionally  requested. 

Structure  plots  (items  1-4  and  8)  are  discussed  in  Section  4.2  while  X-Y  plots  (items  5 and  6) 
are  discussed  in  Section  4.3.  Matrix  plots  (item  7)  are  generated  by  Utility  Module  SEEMAT 
described  in  Section  5.5  and  must  be  accomplished  by  ALTERing  this  module  into  a rigid  format  DMAP 
sequence  or  by  using  the  DMAP  approach.  Requests  for  structure  plots  or  X-Y  plots  are  accomplished 
in  the  Case  Control  Deck  by  submitting  a structure  plot  request  packet  or  an  X-Y  output  request 
packet.  The  discussion  of  these  packets  constitutes  most  of  the  remainder  of  this  chapter.  The 
optional  PL0TID  card  is  considered  to  be  a part  of  the  plot  packets,  although  it  must  precede  any 
0UTPUT(PL0T),  0UTPUT(XY0UT),  or  0UTPUT(XYPL0T)  cards  (See  the  PL0TID  card  in  Section  2.3). 

In  order  to  actually  create  plots,  a physical  plot  tape  or  mass  storage  area  must  be  set  up  by 
the  user.  There  are  two  plot  files,  PLT1  and  PLT2.  It  is  only  necessary  to  specify  file  PLT2. 
File  PLT1  is  reserved  for  future  use.  The  system  control  cards  needed  to  specify  the  PLT2  plot 
file  are  generally  installation  dependent  and  are  described  in  Section  5 of  the  Prograniner's 
Manual . 

The  NASTRAN  plotting  software  is  completely  independent  of  any  particular  plotting  hardware. 
This  protects  the  NASTRAN  software  from  being  impacted  by  changes,  additions  or  deletions  made  to 
any  particular  plotting  hardware.  Instead,  the  plot  file  produced  by  NASTRAN  (the  actual  NASTRAN 
plot  output  may  reside  either  on  physical  tape  or  on  mass  storage  device)  is  meant  for  a 
hypothetical  plotter  termed  the  NASTRAN  General  Purpose  Plotter  (NASTPLT)  and  is  not  suitable  for 
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use  directly  by  any  particular  plotter.  In  order  to  use  this  NASTPLT  file  to  obtain  plots  on  any 
particular  user's  plotter,  the  user's  installation  must  have  available  an  external  translator 
program  to  interpret  this  plot  file  and  create  plots  on  the  user's  plotter.  A detailed  description 
of  the  NASTPLT  file  is  given  in  Section  4.4.  The  interested  reader  may  also  refer  to  Section  6.10 
of  the  Programmer's  Manual,  dealing  with  the  plotting  software  in  NASTRAN. 

The  type  or  model  of  the  plotting  hardware  on  which  the  user  will  create  his  plots  is 
indicated  to  the  NASTRAN  plotting  software  on  the  PL0TTER  card  in  both  structure  plotting  and  X-Y 
plotting  (see  descriptions  in  Sections  4. 2. 2. 4 and  4. 3. 2. 5,  respectively).  The  user  may  specify 
either  a microfilm,  table  or  drum  plotter.  For  each  of  these  plotter  types,  the  user  may  also 
indicate  whether  the  plotter  has  typing  capability  or  has  no  typing  capability.  In  the  latter 
case,  all  characters  will  be  drawn.  The  default  is  a microfilm  plotter  without  typing  capability. 

The  operation  of  the  Structure  Plotter  is  of  sufficient  theoretical  content  to  warrant 
inclusion  in  the  Theoretical  Manual.  Section  13  of  the  Theoretical  Manual  provides  a discussion  of 
the  basic  theory  and  gives  some  examples  of  plotter  output. 

The  availability  of  NASTRAN  plotting  capability  is  a friction  of  the  particular  rigid  format 
as  shown  in  Table  1. 

4.1.1  Plot  Frame  Size  and  Character  Size 

The  frame  size  of  the  NASTPLT  plots  produced  by  NASTRAN  depends  upon  the  model  specified  on 
the  PL0TTER  card.  The  default  plot  frame  sizes  for  all  the  three  plotter  models  are  given  in  the 
following  table. 


Default  Plot  Frame  Size  for  the  NASTPLT  Plotters 


Plotter  Model 

Default  Width 
(inches) 

Default  Height 
(inches) 

Microfilm 

10.23 

10.23 

Table 

11.00 

8.50 

Drum 

30.00 

30.00 

The  plot  frame  size  for  microfilm  plotters  is  set  at  the  above  default  size  and  is  not  under 
user  control.  The  frame  size  for  the  table  and  drum  plotters  can  be  specified  by  the  user  within 
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Table  1.  Plotting  Availability  in  the  NASTRAN  Rigid  Formats 


Rigid 

Format 

Structure  Plottino 

Matrix 

Topology 

Plotting 

Undeformed 

Deformed 

Curve 

Plotting 

1 

X 

X 

X 

* 

2 

X 

X 

* 

3 

X 

X 

* 

4 

X 

X 

* 

S 

X 

X 

* 

6 

X 

X 

* 

7 

X 

* 

8 

X 

X 

X 

* 

9 

X 

X 

X 

* 

10 

X 

* 

11 

X 

X 

X 

★ 

12 

X 

X 

X 

* 

13 

X 

X 

* 

14 

X 

X 

* 

15 

X 

X 

★ 

1 (HEAT) 

X 

X 

* 

3 (HEAT) 

X 

X 

* 

9(HEAT) 

X 

X 

X 

* 

1O(AER0) 

X 

X 

X 

* 

11{AER0) 

X 

X 

X 

* 

* °|y  Pi opting  is  not  automatically  available  in  any  rigid  format.  Utility  module 

SEEHAT  must  be  ALTERed  into  a rigid  format  DMAP  sequence  in  order  to  use  this  feature  (see  Sectioi 
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limits,  by  means  of  the  PAPER  SIZE  card  in  structure  plotting  (see  Section  4. 2. 2. 4)  and  the  XPAPER 
and  YPAPER  cards  in  X-Y  plotting  (see  Section  4. 3. 2. 5). 

As  mentioned  earlier,  the  NASTRAN  plotting  software  will  draw  characters  whep  the  user  has 
indicated  that  the  plotter  has  no  typing  capability.  By  default,  each  character  produced  by  the 
NASTPLT  plots  is  assigned  a space  of  0.08"  width  by  0.16"  height  and  within  this  space  the 
character  is  derived  from  a 0.06"  square.  The  size  of  the  characters  cannot  be  reduced  below  the 
default  size  by  the  user  in  the  NASTRAN  environment.  However,  the  user  can  magnify  the  characters 
by  the  use  of  the  CSCALE  card  in  both  structure  plotting  and  X-Y  plotting  (see  description  in 
Sections  4. 2. 2. 4 and  4. 3. 2. 5).  Note,  however,  that  the  integer  factor  used  on  the  CSCALE  card 
implies  that  the  characters  can  be  magnified  only  in  discrete  steps.  Also  note  that  this  factor  is 
used  to  multiply  both  the  width  and  the  height  of  the  NASTPLT  characters.  Thus,  a character 
produced  with  a CSCALE  value  of  2 will  take  up  an  area  that  is  four  times  the  area  taken  up  by  the 
default  size  character. 

If  the  user  wants  to  control  the  size  of  the  characters  relative  to  the  plot,  he  can  do  so  by 
controlling  the  plot  frame  size  for  a given  character  size.  Thus,  for  a given  CSCALE  value,  the 
size  of  the  characters  relative  to  the  plot  can  be  increased  b.y  decreasing  the  plot  frame  size  and 
decreased  by  increasing  the  plot  frame  size. 

If  the  user  wants  to  scale  up  or  down  the  size  of  both  the  plots  and  the  characters  produced 
by  NASTRAN,  he  can  do  so  by  means  of  the  translator  program  employed  to  create  the  plots.  However, 
in  this  case,  the  size  is  controlled  outside  the  NASTRAN  environment. 
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4.2  STRUCTURE  PLOTTING 

In  order  to  assist  NASTRAN  users  both  tn  the  preparation  of  the  analytical  model  and  in  the 
interpretation  of  output,  the  structure  plotter  provides  the  following  capabilities  for  undeformed 
structures: 

1.  Place  a symbol  at  the  grid  point  locations,  (optional) 

2.  Identify  grid  points  by  placing  the  grid  point  identification  number  to  the  right  of  the 
grid  point  locations,  (optional) 

3.  Identify  elements  by  placing  the  element  identification  number  and  element  label  at  the 
center  of  each  element,  (optional) 

4.  Identify  element  properties  by  placing  the  element  property  identification  number  near 
the  element  identification  number  and  element  symbol,  (optional) 

5.  Connect  the  grid  points  in  an  optional  manner  using  structural  elements  or  PL0TEL 
el ements . 

6.  Reflect  the  symmetric  portion  of  the  structural  elements  about  a designated  axis, 
(optional). 

The  following  capabilities  are  provided  for  deformed  structures: 

1.  Place  a symbol  at  the  deflected  grid  point  location,  (optional) 

2.  Identify  the  deflected  grid  points  by  placing  the  grid  point  identification  number  to  the 
right  of  the  deflected  grid  point  locations,  (optional) 

3.  Identify  elements  by  placing  the  element  identification  number  and  element  label  at  the 
center  of  each  element,  (optional) 

4.  Identify  element  properties  by  placing  the  element  property  identification  number  near 
the  element  identification  number  and  element  symbol,  (optional) 

5.  Connect  the  deflected  grid  points  in  an  optional  manner  using  structural  elements  or 
PL0TEL  elements. 

6.  Draw  lines  originating  at  the  undeflected  or  deflected  grid  point  location,  drawn  to 
user-specified  scale,  representing  the  X,  Y,  Z components  or  resultant  summations  of  any 
of  the  grid  point  deflection,  velocity,  or  acceleration  vectors. 

7.  Draw  different  portions  of  the  structure  in  different  parts  of  a frame,  with  different 
scales,  labels  and  symbols. 

8.  Reflect  the  synmetric  portion  of  the  structural  elements  (which  are  symmetrically  or 
antisymmetrically  loaded)  about  a designated  axis,  (optional) 

9.  Superimpose  the  deflected  shape  over  the  undeflected  shape,  (optional) 

10.  Draw  the  outline  of  the  structural  elements  which  lie  on  the  boundaries,  (optional) 

11.  Hap  the  deflection  or  stress  contours  of  two  dimensional  elements  in  a limited  fashion, 
(optional ) 

A request  for  structure  plotting  is  made  in  the  Case  Control  Deck  by  means  of  a plot  request  packet 
which  includes  all  cards  from  an  0UTPUT(PL0T)  card  to  either  a BEGIN  BULK  or  0UTPUT(XY0UT)  [or 
0UTPUT(XYPL0T)]  card.  It  should  be  noted  that  only  elements  can  be  plotted.  (See  the  description 
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lj,  of  the  SET  card  ‘in  Section  4. 2. 2. 4.)  Grid  points  that  are  not  associated  with  elements  cannot  be 

plotted.  Grid  points  may  be  connected  with  PL0TEL  elements  for  plotting  purposes. 

i\ 

fj 

*’  4.2.1  Structure  Plotter  Projections  and  Coordinate  System 

n Structure  plots  can  be  obtained  in  any  one  of  three  projections,  namely,  orthographic, 

|:  perspective  or  stereoscopic  projections.  (Stereoscopic  plots  are  normally  made  only  on  microfilm 

;j  plotters  since  a stereoscopic  viewer  or  projector  must  be  used  to  obtain  the  stereoscopic  affect). 

: jr 

■|  These  Projections  as  they  relate  to  structure  plotting  and  the  plotter  coordinate  system  employed 

j are  described  in  the  following  sections.  A theoretical  treatment  of  the  projections  is  given  in 

| Section  13  of  the  Theoretical  Manual. 

4.2. 1.1  Orthographic  Projection 

| The  structural  model  is  assumed  to  be  defined  in  the  basic  coordinate  system,  denoted  as  the 

| X,  Y,  Z coordinate  system.  The  plotter  (or  observer's)  coordinate  system  is  defined  as  the  R,  S,  T 

| coordinate  system.  The  direction  of  view  is  in  the  negative  R-direction  and  the  projection  plane 

J is  always  in,  or  parallel  to,  the  S-T  plane  (see  Figure  1). 

il 

lj  The  origins  of  the  X,  V,  Z and  R,  S,  T coordinate  systems  are  taken  to  be  coincidental.  The 

3 

j alignment  of  the  X,  y,  Z coordinate  system  with  respect  to  the  R,  S,  T coordinate  system  is 

| prescribed  by  the  AXES  card  (see  description).  The  default  alignment  is  for  the  X,  Y and  Z axes  to 

align  with  the  R,  S and  T axes,  respectively.  The  orientation  of  the  X,  Y,  Z coordinate  system 
with  respect  to  the  R,  S,  T coordinate  system  is  defined  by  the  three  angles  a,  B and  7 as  shown  in 
Figure  1.  These  angles  are  prescribed  by  the  VIEW  card  (see  description).  (As  can  be  seen,  for 
the  default  alignment,  the  two  coordinate  systems  are  coincident  for  a = B = Y = 0). 

The  order  in  which  the  rotations  a,  B and  Y are  specified  is  critically  important  to  determine 
the  final  orientation  of  the  X,  V,  Z system  with  respect  to  the  R,  S,  T system  as  indicated  in 
Figure  2.  This  order  or  sequence  has  been  arbitrarily  chosen  as  y,  the  rotation  about  the  T-axis, 
followed  by  B,  the  rotation  about  the  S-axis,  followed  by  a,  the  rotation  about  the  R-axis. 
Normally,  a is  not  used  since  it  does  not  affect  the  appearance  of  the  S-T  projection,  but  only  its 
orientation  on  the  S-T  plane. 
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(Always  in  negative  R-direction. 
The  projection  plane  is  always  if 
or  parallel  to,  the  S-T  plane) 


Figure  1.  Plotter  coordinate  system 
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4.2. 1.2  Perspective  Projection 

In  addition  to  the  three  angular  relationships  (a,  6,  y)  required  for  the  orthographic 
projection,  the  perspective  projection  requires  knowledge  of  the  vantage  point  in  the  R,  S,  T 
system  (i.e.,  the  three  coordinates  of  the  observer)  and  the  location  of  the  projection  plane 
(plotter  surface).  The  vantage  point  (coordinates  RQ,  SQ,  Tq)  is  either  selected  by  the  user 
or  automatically  by  the  program  and  is  taken  to  lie  in  the  positive  R-half  space.  The  projection 
plane  is  chosen  to  lie  between  the  observer  and  the  S-T  plane.  This  is  illustrated  in  Figure  3. 

4.2. 1.3  Stereoscopic  Projection 

The  stereoscopic  effect  is  obtained  through  the  differences  in  images  received  by  the  left  and 
right  eyes.  Each  is  a perspective  image,  but  with  a different  vantage  point.  The  two  vantage 
points  are  separated  by  a distance  termed  the  ocular  separation.  The  user  may  supply  this  value, 
but  the  use  of  the  default  value  of  70  mm  (2.756  inches)  is  recommended  since  it  is  the  nominal 
ocular  separation  standard  used  in  comnercially  available  stereoscopic  cameras  and  viewers.  When 
using  this  projection,  the  program  produces  two  plots  for  viewing  with  a stereoscopic  viewer. 

4.2.2  Structure  Plot  Request  Packet  Data 
4. 2. 2.1  Summary  of  Data  Cards 

The  only  structure  plot  data  cards  that  are  always  required  are  the  SET  and  PL0T  cards.  The 
FIND  card  is  recommended  for  general  use.  All  other  cards  are  related  to  the  definition  of  various 
parameters  and  are  strictly  optional. 

The  parameter  cards  specify  how  the  structure  will  be  plotted,  i.e.,  type  of  projection,  view 
angles,  scales,  etc.  All  the  multiple  choice  parameters  are  defaulted  to  a preselected  choice  if 
not  specified.  If  a parameter  is  defined  more  than  once,  the  value  or  choice  last  stated  (or 
computed)  will  be  used.  Each  parameter  requiring  a numerical  value  that  is  not  specified  by  the 
user  can  either  be  established  internally  in  the  program  by  means  of  the  FIND  card  or  can  assume 
default  values.  The  FIND  card  is  used  to  request  that  the  program  select  a SCALE,  0RIGIN,  and/or 
VANTAGE  P0INT  using  user-specified  parameters  so  as  to  allow  the  construction  of  a plot  in  a 
user-specified  region  of  the  paper  or  film.  All  the  parameters  used  in  the  generation  of  the 
various  plots  will  be  printed  out  as  part  of  the  output,  whether  they  are  directly  specified, 
defaulted  or  established  using  the  FIND  card. 
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Figure  3.  Perspective  projection  geometry 
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Initialization  of  parameters  to  default  values  occurs  only  once.  Subsequently,  these  values 

remain  until  altered  by  a direct  input.  The  only  exceptions  are  the  vie,  angles,  scale  factors, 

vantage  point  parameters,  and  the  origins.  Khenever  the  plotter  or  the  method  of  projection  is 

changed,  the  vie,  angles  are  reset  to  the  default  values,  unless  they  are  respecified  by  the  user. 

In  addition,  the  scale  factors,  vantage  point  parameters,  and  the  origin  must  be  redefined  by  the 
user. 

The  structure  plot  data  cards  are  generally  sequence  Independent,  but  it  is  important  to  note 
that  the  dependencies  on  „hich  a FIND  card  or  a PL0T  card  is  based  must  srccsda  these  cards.  Thus, 
for  example,  a SET  card  defining  the  elements  and  grid  points  to  be  plotted  may  be  defined  an„here 
in  the  submittal,  hut  it  must  appear  prior  to  a FIND  card  or  a PL0T  card  that  references  that  SET 
Also,  if  a PL0TTER  card  is  used,  it  is  reco„ended  that  it  be  the  very  first  card  in  the  structure 
plot  request  data  after  the  0UTPUT(PL0T)  card  in  the  Case  Control  Deck. 

A summary  of  the  data  cards  is  given  in  Table  1. 


4.2. 2. 2 Plot  Titles 

Up  to  four  lines  of  title  information  will  be  printed  in  the  lower  left-hand  corner  of  each 
plot.  The  text  for  the  top  three  lines  is  taken  from  the  TITLE,  SUBTITLE,  and  LABEL  cards  in  the 
Case  Control  Deck.  (See  Sections  2.3.2  and  2.3.4  for  a description  of  the  TITLE,  SUBTITLE,  and 
LABEL  cards).  The  text  for  the  bottom  line  may  be  of  two  forms  depending  on  the  type  of  plot 
requested.  One  form  contains  the  word  UNDEF0RMED  SHAPE.  The  other  form  contains  the  type  of  plot 
(statics,  modal,  etc),  subcase  number,  load  set  or  mode  number,  frequency  or  eigenvalue  or  time, 

and  (for  complex  quantities)  the  phase  lag  or  magnitude.  This  information  is  taken  from  the  PL0T 
card  in  the  plot  request  packet. 

Each  plot  frame,  or  group  of  frames,  resulting  from  a single  P10T  command  may  also  have  a line 

of  information  to  the  right  of  the  SUBTITLE  text.  This  is  taken  from  the  PTITLE  eard  in  the  plot 
request  packet. 

The  sequence  number  for  each  plot  is  printed  in  the  upper  corners  of  each  frame.  The  sequence 
number  is  determined  by  the  relative  position  of  each  PL0T  execution  card  in  the  plot  package.  The 
date  and  (for  deformed  plots)  the  maximum  deformation  are  also  printed  at  the  top  of  each  frame. 
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Name 

Purpose 

Remarks 

AXES 

XYZ  axes  alignment  specification 

CAMERA 

Camera  specification 

Used  only  in  case  of  microfilm 

C0NT0UR 

Contour  plot  definition 

plotters 

Used  only  if  contour  plots  are 

CSCALE 

Character  scale  specification 

requested 

FIND 

Automatic  computation  of  plot 

Use  of  this  card  is  recommended 

parameters 

MAXIMUM  DEF0RMATI0N 

Maximum  displacement 

Used  only  if  deformed  plots 

specification 

are  requested 

OCULAR  SEPARATION 

Ocular  separation  definition 

Used  only  for  stereoscopic 

ORIGIN 

_ 

Paper  origin  definition 

projection 

Required  if  not  on  FIND  card 

PAPER  SIZE 

Plot  frame  size  specification 

Used  only  in  case  of  table 

and  drum  plotters 

PEN 

Pen  specification 

Used  only  in  case  of  table 

PLOTTER 

Plotter  model  specification 

and  drum  plotters 

PR0JECTI0N 

Projection  specification 

PROJECTION  PLANE  SEPARATION 

Projection  plane  definition 

Required  for  perspective  and 

PTITLE 

Plot  title  definition 

and  stereoscopic  projections 
if  VANTAGE  P0INT  is  not  on 
FIND  CARD 

SCALE 

Plotted  object  scale  definition 

Required  if  not  on  FIND  card 

VANTAGE  POINT 

Vantage  point  definition 

Required  for  perspective  and 

VIEW 

XYZ  axes  orientation 
specification 

stereoscopic  projections  if 
not  on  FIND  card 

STRUCTURE  PLOTTING  ORIGINAL.’  FAC5?  IB 

OF  POOR  QUALITY 

4. 2. 2. 3 Data  Card  Specification  Ryles  and  Format 

The  format  of  the  structure  plot  data  cards  is  free-fieltj.  The  following  rules  apply  to  their 
specification; 

1.  Only  data  in  columns  1 thru  72  is  processed.  Any  information  specified  in  columns  73 
thru  80  is  ignored. 

2.  If  the  last  character  on  a card  is  a comma  (not  necessarily  in  column  72).,  the  next  card 

* 

is  a continuation  of  this  physical  card.  Any  number  of  continuation  cards  may  be 
specified,  and  together  they  form  a logical  card. 

3.  The  mnemonics  or  values  can  be  placed  anywhere  on  th?  card,  but  most  i?s  separated  by 
delimiters. 

4.  The  following  delimiters  are  used: 

a.  blank 

b . , comma 

c.  ( left  parenthesis 

d.  ) right  parenthesis 

e.  = equal  sign 

All  of  these  delimiters  can  be  used  as  needed  tp  aid  the  legibility  of  the  data. 

In  the  data  card  descriptions  presented  in  Section  4. 2. 2. 4,  the  following  notations  are  used 
to  describe  the  card  format: 

1-  Upper-case  letters  must  be  punched  exactly  as  shown. 

2.  Lower-case  letters  indicate  that  a substitution  must  be  made. 

3.  Braces  { } indicate  that  a choice  of  the  contents  is  mandatory. 

4.  Brackets  [ ] contain  an  option  that  may  be  omitted  or  included  by  the  user. 

5.  Underlined  options  or  values  are  those  for  which  a default  option  or  an  initialized  (or 
computed)  value  was  programmed. 

6.  A physical  card  consists  of  Information  punched  in  columns  i through  72  of  a card. 

7.  A_ logical  card  may  consist  of  more  than  one  physical  card  through  the  use  of  continuation 
cards. 


4.2-9  (09/30/83) 

//* 


plotting 


'Jj 

$ 4. 2. 2. 4 Data  Card  Descriptions 

'll  A11  of  the  structure  plot  data  cards  are  discussed  on  the  following  pages.  The  descriptions 

V are  arran9ed  in  the  alphabetical  order  of  the  card  names.  The  general  form  for  each  card  is  shown. 

* | 

'i  Tbe  description  of  the  card  contents  follows.  An  example  of  each  card  usage  is  given  immediately 

ft  below  the  9eneral  form  except  in  the  case  of  the  PL0T  and  SET  cards  where  the  examples  follow  the 

E;  descriptions  of  the  cards. 

S 


| 

f 

I 
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Structure  Plot  Data  Card  AXES  - xv7  nv~,.  . „ 

iZ  Axes  Aliqnment  Specification 

Rsf'axes  ®te"  "f  <*•  object) 

Format  and  Examplp; 


i:{  , s:i  j«j 

( SYMMETRIC  ) 

01  flj  • fzj 

(ANTISYMMETRIC) 

AXES 


AXES  MX,  Y,  MZ 


Option 

r 

s 

t 

SYMMETRIC 

ANTISYMMETRIC 


Remarks: 


c~ 


7. 


Meaning 

The  axis  that  is  aligned  with  the  R-axis  (BCD).  See  Remark  2. 

The  axis  that  is  aligned  with  the  S-axis  (BCD).  See  Remark  2. 

The  axis  that  is  aligned  with  the  T-axis  (BCD).  See  Remark  2. 

S^t^JksIlTI?  °r  def°™ed  Pl0t  of  **™tric  portion  of  an  object, 
or  pla5es?efSerReS?kr?anr4?nCal1y  With  respect  to  the  specified  plane 


1. 

2. 


3. 


This  card  is  optional. 

MYCor0MZt,(^M°l^Ve°,oStes,  the "i^gatfve ^directions Sof^thee  VaJues  X*  Y’  Z>  MX, 

ssr three  -6-1  * 

(™eet*!5^St“r?'i.anl'  des1r“ 

rotations  that  are  all  less  than  9o!o°.  “ Ascription)  by  specifying 

be  specified"  by^the  uteris ideStifJ^for  TnfoSt^6?  ^ Pl0t  °utput‘  rt  can 
alignment  defined  by  the  AXES  card  represent? 5^*  1 1 p“rpose  only)  that  the 
structure,  but  the  actual  plot  of  the Ps^trirtnn4f"Btric  ^ref1ect1on  of  the 

s'"uh'3  spec1fJ,i"3  tte  « a»  xn*.^  V. 

Sly"™*'tLBdrc  of ‘h8  to  te  reported  before 

ln  the  reflected  position  with  resjecfto  SSe’orTnfp’ni1^  de£ormed  Plot  to  appear 
appropriately  specify  the  alignment  of  the  XYZ  axe? on  "the"  AXE? 

by  reveSingdthe  sigHf  thl°axis  thlt^Tnorlfa  f°to  the  0fl  ^ °biect  can  be  obtained 
?evers°efd.mUltl'PlS  ?lanBS  °f  the 

in  an  unsymmetririanner?1^ In° case^tte  us 60  3 symmetn‘c  structure  is  loaded 
option  and  also  suitably  define  ft  E“aB 

(Continued) 
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AXES  (Cont.) 

SrfpUlSanihofdsS?rl?.nS  t0  ^ Pl°tted  ant1syim,etr1ca11^  with  resPect  to  one  or 

?*"“  th®  fl.XES  ca^  applies  to  all  parts  (SETs)  of  a single  frame,  symmetric  and 
flNTTQVMHCTDvC  c™ltnnat'ions  cannot  be  made  with  this  card.  The  SYMMETRY  and 
pSpose”ETRY  °Ptl0nS  0n  the  PL0T  card  (see  de£cnption)  can  be  employed  for  that 
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Structure  Plot  Data  Card  CJMffiA  - Canera  Specification 


Description: 


Provides  camera  specifications  for  microfilm  plotters. 


Format  and  Example: 


CAMERA 


(film  ) 

\ PAPER  5 

(B0Tirj 


CAMERA  FILM,  2 


j^»  BLANK  FRAMES 


Option 

FILM 

PAPER 

B0TH 

n 


Meaning 

35  im  or  16  mm  film  (positive  or  negative  images) 
Positive  prints 


Positive  prints  and  35  imn  or  16  mu?  film 


Number  of  blanks  to  be  inserted  between  plots  (Inteoer  > m 
only  to  plots  generated  on  file,  i.e.,  ™T?f  F?L«Sor  B^' 


Remarks:  1.  This  card  is  optional. 


(Applicable 

selected.) 
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Structure  Plot  Data  Card  C0NT0UR  - Contour  Plot  Definition 


inscription:  Specifies  the  type  of  contour  plot  and  the  contour  values  to  be  plotted. 
Format  and  Example: 


C0NT0UR 


(stress  1 
idisplacementlj 
C0NT0UR  MAJPRIN,  EVEN  20,  L0CAL 


| EVEN  10 

i EVEN  n ! 

LIST  cl,  c2,  ...,  cn, 


II 

11 

i MAXI 
MID 


L0CAL 


Option 

stress 


Meaning 

Type  of  stress  contour  plot  to  be  generated,  any  one  of  the  following  nine  BCD 
values  (see  following  table  for  applicable  elements):  9 


MAJPRIN 

mTnprin 

MAXSHEAR 
XN0RMAL ) 
YN0RMAL } 
ZN0RMAL ) 
XYSHEAR ) 
XZSHEAR [ 
YZSHEAR ) 


- Major  principal  stress  (default) 

- Minor  principal  stress 

- Maximum  shear  stress 

- X,  Y,  Z components  of  the  normal  stress 

“ XY,  XZ,  YZ  components  of  the  shear  stress 


displacement 


Iype  ofdisplacementcontour  plot  to  be  generated,  any  one  of  the  following 
four  BCD  values  (no  default): 


XDISPLAC 

YDISPLAC 

ZDISPLAC 


X,  Y,  Z components  of  the  displacement  vector  (use  XDISPLAC  for 
plotting  of  temperatures  in  Heat  rigid  formats) 


EVEN  n 


MAGNITUD  - Magnitude  of  the  displacement  vector 

Contour  plots  will  be  generated  for  n (0  < Integer  < 50)  equally  ,‘oaced  contour 
values  over  the  current  range  of  values. 


The  first  contour  valve  will  be  the  minimum  and  the  nth  contour  value  will  be 
the  maximum  of  the  values  for  the  current  range  of  values.  The  current  ranqe 
pt  va<ues  is  taken  over  all  subcases. 

LIST  cl,  c2,...,cn  Contour  plots  will  be  generated  for  the  contour  values  ci  (Real)  specified  in 

Lil  6 1 7 St  • 


zi 


Z2 


MAX 


MID 


C0MM0N 


Stresses  at  fibre  distance  1 are  to  be  used  for  the  contour  plotting.  (See 
following  table  for  applicable  elements.) 

Stresses  at  fibre  distance  2 are  to  be  used  for  the  contour  plotting.  (See 
following  table  for  applicable  elements.)  H 1 

The  maximum  of  the  fibre  distance  1 and  fibre  distance  2 stresses  are  to  be 
used  for  the  contour  plotting.  (See  following  table  for  applicable  elements.) 

°f  distance  1 and  fibre  distance  2 stresses  are  to  be 

used  for  the  contour  plotting.  (See  following  table  for  applicable  elements.) 

Transform  the  normal  stresses  and  shear  stresses  from  the  local  (or  element) 

(Continued) 
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Remarks: 


STRUCTURE  PLOTTING  ” 

POOR  QUALITY 

C0NT0UR  (Cont.) 

W-ivh  they  are  originally  calculated)  to  a common 
(specifically,  to  the  basic)  coordinate  system  for  contour  plotting. 

SMresse?  in  i°cai  (or  element)  coordinate  systems  for  contour 
plotting.  Note  that  the  normal  Z stress  and  the  shear  XZ  and  !hea?  YZ  stresses 
are  assumed  to  be  zero  in  the  local  or  element  coordinate  system!? 

1.  This  card  is  optional. 

SfaKlS*;?!"51  ^ SPel:i,,ad  °n  *"*  PL0T  (see  descril)‘1“"»  1"  »rder  to 

3.  The  stress  contour  option  is  available  only  for  certain  element  types  The 

applicable  element  types  and  the  allowable  options  are  shown  in  the  following  table. 

Applicable  Element  Types  and  Allowable  Options  for  Stress  Contour  Plots 


Element 

Name 

Stress 

Option 

Stress 

Location 

Coordinate 

System 

TRIA1 \ 
QUAD IP 
TRPLTf 
QDPLT ' 

MAJPRIN 

MINPRIN 

MAXSHEAR 

XN0RP4AL 

YN0RMAL 

ZN0RMAL 

XYSHEAR 

XZSHEAR 

YZSHEAR 

Zl,  Z2,  or  MAX 

L0CAL 

L0CAL 

L0CAL 

C0MM0N  or  L0CAL 
C0MM0N  or  L0CAL 
C0MM0N 

C0MM0N  or  L0CAL 

C0MM0N 

C0MM0N 

TRIA2  1 
QUAD2  5 
TR8SC  ) 

MAJPRIN 

MINPRIN 

MAXSHEAR 

XN0RMAL 

YN0RMAL 

ZN0RMAL 

XYSHEAR 

XZSHEAR 

Y7SHEAR 

MID 

L0CAL 

L0CAL 

L0CAL 

C0MM0N  or  L0CAL 
C0MM0N  or  L0CAL 
C0MM0N 

C0MM0N  or  L0CAL 

C0MM0N 

C0MM0N 

TRMEM  1 
QDMEM  [ 
QDMEM14 
QDMEH2^ 

MAJPRIN 

MINPRIN 

MAXSHEAR 

XN0RMAL 

YN0RMAL 

ZN0RMAL 

XYSHEAR 

XZSHEAR 

YZSHEAR 

Zl 

L0CAL 

L0CAL 

L0CAL 

C0MM0N  or  L0CAL 
C0MM0N  or  L0CAL 
C0MM0N 

C0MM0N  or  L0CAL 

C0MM0N 

C0MM0N 

SHEAR 

MAXSHEAR 

Zl 

L0CAL 

4-  xsjsrrsass  app"cab!e  *°  an 

(Continued) 
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C0NT0UR  (Cont.) 

The  contouf  lines  are  labeled  with  integers  indicating  the  contour  value.  The 

iSPSSknV^  w.n+h  .tfleIr  associated  contour  values  under  MESSAGES  FR0M  THE 
HL0T  M0DULE  in  the  printed  output. 


Fit 

1 
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STRUCTURE  PLOTTING 


Structure  Plot  Data  Card  CSCALE  - Character  Scale  Specification 

"Sicriffla,:  Specifies  the  scale  to  he  used  for  alphameric  characters  in  a structure  plot. 


Format  and  Example: 


CSCALE 


CSCALE  2 


Option 


Remarks: 


Meaning 


multiplied Tlntegere>no}'!,a1  ^ default^  size  of  alphanumeric  characters  is 

1.  This  card  is  optional. 

2.  See  Section  4.1.1  for  an  important  discussion  on  plot  f*  site  and  character  sir 
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Structure  Plot  Data  Card  F_IND  - Automatic  Computation  of  Plot  Parameters 

W;MlQn:  C°mpUteS  3ny  °f  the  parameters  SCALE»  0RIGIN  i and  VANTAGE  P0INT  indicated  by  the 


Format  and  Example: 

FIND  [SCALE  f]  [.0RIGIN  i]  [.VANTAGE  P0INT]  [,SET  j]  ,REGI0N 


[le  , 

!0.0^ 


U 


re  I 

1.0( 


(te 

1.01 


L. 

FIND  SCALE,  0RIGIN  100,  VANTAGE  P0INT,  SET  5,  REGI0N  0.3,  0.1,  0.9,  0.8 


Option 


i 

j 

le 

be 

re 

te 


Meaning 

Reil?kb6.WhlCh  ^ SCale  iS  mu1tl'plied  after  ^ is  calculated  (Real).  See 

Origin  identification  number  (Integer  > 0). 

Set  identification  number  (Integer  > 0). 

thlliaSfaJlrS)!  — 6d0e  0f  pl0£  re9lon  from  the  W 1eft  corn^  of 

theCi BaSe^area^R^l ) f °f  Pl0t  regi°n  from  the  1oWer  ]eft  corner  of 

thl^mage’aSiffSf ed9e  °f  Pl0t  re91'°n  fr°m  the  lower  left  corner  of 

aiS1.!2tEl)0rMed9*  °f  Pl0t  re9l°n  ^ the  l0Wer  l6ft  Corner  of 


Remarks : I.  This  card  is  optional,  but  is  recommended  for  general  use. 


2*  be1otn?1logFicSlCcardrd.arS  permitted  for  use  W1‘th  different  plots.  Each  FIND  card  must 
based^n?  COmpUteS  any  of  the  indicated  parameters  SCALE,  0RIGIN  i and  VANTAGE  P0INT 

(a)  the  plotter  requested  on  the  PL0TTER  card, 

(b)  the  type  of  projection  requested  on  the  PR0JECTI0N  card, 

(c)  SET  j and  REGI0N  le,  be,  re,  te  requested  on  the  FIND  card, 

(d)  the  orientation  requested  on  the  AXES  and/or  VIEW  card(s), 

(e)  the  deformation  scaling  requested  on  the  MAXIMUM  DEF0RMATI0N  card,  and 

(f)  the  paper  size  requested  on  the  PAPER  SIZE  card  (for  table  and  drum  plotters). 
The  dependencies  on  which  a FIND  card  is  based  must  precede  the  FIND  card. 

(Continued) 
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FIND  (Cont. ) 

ttiis  card,  provided^S^the^^^  computed  by  the  program  by  u?ino 

no  SET  Is  specified  on  this  card,  thrf  "rst  SEr  ffln  Ve  a]ready  been  de^d.  if 

are.  specified,  a SCALE  and  VANTAGE  POINT  IrP  by  dfault-  ^ no 

located,  using  the  first  defined  SET  so  that  +hl  are+ sheeted  and  ORIGIN  1 is 
the  image  area.  The  plot  region  is  definite  the  plotted  object  is  located  within 
image  area  = 0.0,  0.0,  1.0  0 and  «2t BS„  *T  Sactj°?  of  the  area 

™age  area  is  located  l^iff  A«S?naf  “ °*6,  °*5’  h0-  1*0)-  The 

computed)  wi^T  be*  used™6 Because ^thi^Nt^  Value  °r  cbQice  1ast  stated  (or 
inserted  immediately  prior  to  the  PLOT  h recommended  that  the  FIND  card  be 
ensure  that  previou^  faluJsof  the  app<y  » as  to 

defin^tio^^ff1'!!  °whe  r e f ^ tS%,?f CPfpti^- °f  the  SCALE  card  tor  the 

value  of  l.o  is  used  if  f iS  not  ^pecTfied/S’^^s  °fh the  F,INDrCard  (a  default 
computed  at  the  instance  of  the  FIND  card.  “ the  SCale  factor  initially 


PLOTTING 


Structure  Plot  Data  Card  MAXIMUM  DEF0RMATI0N  - Maximum  Displacement  Specification 


Description;  Specifies  the  scale  of  the  maximum  displacement  component  in  units  of  the  structure 


Format  and  Example: 


MAXIMUM  DEF0RMATI0N  dmax 

MAXIMUM  DEF0RMA7I0N  5.0 


Option 

dmax 


Remarks:  1. 


2. 


3. 


Meaning 

Length  to  which  the  maximum  displacement  component  is  scaled  in  each 
subcase  (Real).  The  value  should  be  specified  in  units  of  the  structure, 
not  inches  of  paper.  See  Remark  3. 


This  card  is  optional  and  is  appll icable s only  to t Plots  of  «lefo^ 


It  is 

recommended  that  it  be  used  in  'such  cases.  Thi s'  is  because  theJacJ:ua^dffor5aH°[!s 
are  usually  too  small  to  be  distinguishable  from  the  undeformed  structure  if  they 
are  plotted  to  true  scale.  If  this  card  is  not  used,  a default  value  of  5*  of  the 
maximum  (i.e.s  0.05  max  (Sfflax  - Sm1n,  Tmax  - Tmin))  is  assumed  for  dmax. 


min1 


max 


If  the  FIND  card  parameters  are  to  be  based  on  the  deformed  structure,  the  FIND  card 
must  be  preceded  by  the  MAXIMUM  DEF0RMATI0N  card. 


If  the  MAXIMUM  DEF0RMATI0N  parameter  d on  the  PL0T  card  (see  description)  is 

not  specified,  the  maximum  displ acement  component^ l n ..each.. subcase  wi  1 1 ^ be^ seal ed  to 

a value  equal  to  d specified  on  the  MAXIMUM  DEF0RMATI0N  card.  But  if  the 
~ max 


MAXIMUM  DEF0RMATI0N  parameter  d on  the  PL0T  card  is  specified,  the  maximum 
displacement  component  for  all  subcases  will  be  scaled  to  a value  equal  to  dfi 


„/d. 


Thus,  in  the  latter  case,  each  subcase  will  have  a different  maximum  displacement 
component. 


3 
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Structure  Plot  Data  Card  0CUIAR  SEPARATE  - Ocular  Separation  Definition 

|?5fiEtf5Hr:  °efineS  the  S"directl'on  separation  of  the  two  vantage  points  used  in  stereoscope 


Format  and  Example: 

0CULAR  SEPARATION  j 2 ° 
OCULAR  SEPARATION  2.5 


Option 


Meaning 


os 


S-di recti  on 
stereoscopic 


separation  (in  inches)  of  the  two  vantage  points  used  in 
projection  (Real).  (See  the  discussion  in  Section  4.2. 1.3). 


Remarks.:  1.  This  card  is  optional.  It  is  applicable  only  in  the  case  of  stereoscopic 

projection. 


2. 


It  is  recommended  that  the  default  value  of  2.756  inches  be  used, 
separation  used  m standard  stereoscopic  cameras  and  viewers  (70  mm). 


This  is  the 
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Structure  Plot  Data  Card  0RIGIN  - Paper  Origin  Definition 

Description:  Defines  the  paper  origin  {lower  left  hand  corner)  by  specifying  its  displacements 
from  the  RST  origin.  r 


Format  and  Example: 
0RIGIN  i,  u,  v [,u'] 
0RIGIN  10,  2.0,  3.0 


Option 

i 

u 


v 


u 


Meaning 

Origin  identification  number  (Integer  > 0). 

Displacement,  parallel  to  the  S-axis,  of  the  paper  origin  from  the  RST  origin 
(for  stereoscopic  projection,  displacement,  parallel  to  the  S-axis,  of  the 
paper  origin  for  the  left  eye  from  the  RST  origin)  (Real). 

Displacement,  parallel  to  the  T-axis,  of  the  paper  origin  from  the  RST  origin 
(Real). 

Displacement,  parallel  to  the  T-axis,  of  the  paper  origin  for  the  right  eye 
from  the  RST  origin  (stereoscopic  projection  only)  (Real). 


Remarks : 1.  This  card  is  optional,  but  is  not  recommended  for  general  use.  See  the  description 

of  the  FIND  card  in  order  to  Rave  the  origin  located  automatically  so  as  to  place 
the  plotted  object  in  the  center  of  the  image  area. 

2.  The  displacements  specified  are  in  inches  and  are  not  subject  to  the  scaling  of  the 
plotted  object. 


3.  In  the  transformations  performed  for  any  of  the  three  projections,  the  origins  of 
both  the  object  (XYZ)  and  the  observer  (RST)  are  assumed  to  be  coincident. 

4.  Ten  (10)  origins  are  permitted  to  be  active  at  any  one  time.  However,  any  one  can 

be  redefined  at  any  time.  An  eleventh  origin  is  also  provided  if  more  than  10 
origins  are  erroneously  defined  (i.e.,  only  the  last  of  these  surplus  origins  will 
be  retained).  CAUTION:  When  a new  projection  or  plotter  is  called  for,  all 

previously  defined  origins  are  deleted. 
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Structure  Plot  Data  Card  PAPER  SIZE  - Plot  Frame  Size  Specification 


Pgs.c.r[Ption : Specifies  the  plot  frame  size  for  table  and  drum  plotters,  (For  microfilm  plotters, 
the  plot  frame  size  is  set  at  10.23  inches  x 10.23  inches  and  is  not  under  user  control.) 


Format  and  Example: 


PAPER  SIZE 
PAPER  SIZE 


(X  ) 

(value  ) 

a 

(BY) 

b 

, TYPE 

(VELLUM) 

15.0  X 12.0 


Qpti on  Meaning 

a Width  (parallel  to  the  S-axis)  of  plot  frame  in  inches  (Real  > 0.0).  Must  not 

exceed  30.0  for  table  plotters. 

b Height  (parallel  to  the  T-axis)  of  plot  frame  in  inches  (0.0  < b s 30.0). 

value  Any  BCD  value  desired  by  user  for  identification  purposes. 


Remarks:  1.  This  card  is  optional.  If  it  is  not  used,  the  following  default  values  are  assumed: 


Plotter 

Model 

Default  values 

(inches) 

a 

b 

Table 

11.0 

8.5 

Drum 

30.0 

30.0 

2.  See  Section  4.1.1  for  an  important  discussion  on  plot  frame  size  and  character  size. 
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Structure  Plot  Data  Card  PEN  - Pen  Specification 

Description:  Specifies  the  parameters  of  the  pen  for  use  in  table  and  drum  plotters. 
Format  and  Example: 


c PI 

( J ) 

( name  ) 

PEN  jij 

’SIZE  ill 

* C0L0R  ( BLACK  | 

PEN  4,  SIZE  2 

C0L0R  RED  " 

U.  - 

Option 

i 

j 

name 


Meaning 

Pen  designation  number  (8  e Integer  > 0) 
Pensize  number  (Integer  a 0) 

Color  desired  (BCD) 


Remark^:  1.  This  card  is  optional.  It  is  applicable  only  in  the  case  of  table  and  drum 

plotters. 


2.  Pen  designations  vary  on  different  plotters  and  the  actual  number  of  pens  available 
will  depend  on  the  plotter  hardware  configuration  at  an  installation.  Therefore, 
the  designation  numbers  used  here  should  be  regarded  only  as  pointers  to  the  true 
identification  of  the  pens. 

3.  This  card  generates  a message  on  the  printed  output  which  may  be  used  for  the 
purpose  of  informing  the  plotter  operator  as  to  what  size  and  which  color  pen  point 
to  mount  in  the  various  pen  holders. 

4.  This  card  does  not  control  the  pen  used  in  generating  the  plot  (see  the  PEN  option 
on  the  PL0T  card). 


is 

I 1 

53 
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Structure  Plot  Data  Card  PLOT  - Plot  Generation 


pf~otter!'10n!  Specifies  a11  plot  Parameters  so  as  to  cause  plots  to  be  generated  for  the  selected 


Format; 


PL0T 


STATIC 

M0DAL 

(DEF0RMATI0N  ) 

CM0DAL 

(VEL0CITY  > 

FREQUENCY 

(ACCELERATI0N) 

(TRANSIENT/ 

[MAXIMUM  DEF0RMATI0N  d]. 


•12  THRU  13,  etc] 


! RANGE 
GRANGE 
(TIME 


fl,  fz) 

XI,  X2> 
tl,  t2J 


(PHASE  LAG  </<, 
(MAGNITUDE  )| 


[SET  jl][0RIGIN  kl] 


(SYMMETRY  )j 
(ANTISYMMETRY) 


{SHAPE  \ 

VECTOR  v J 

SHAPE,  VECT0R  v)  » 
0UTLINE  \ 

HIDDEN 


r 

[GRID  P0INTS] 

(pen  ) 

r 1 

ELEMENTS  / 

(DENSITY) 

p ISYMB0LS  m[,  n] 

LABEL 

B0TH  ( 

[ 

EPID  / 

[SET  j2][0RIGIN  kZ]  ....  etc. 


Option 

1.  STATIC 

M0DAL 

CM0DAL 

FREQUENCY 

TRANSIENT 

2.  DEF0RMATION 
VEL0CITY 
ACCELERATI0N 

3.  C0NT0UR 


Meaning 

Plot  static  deformations  in  Rigid  Formats  1,  2,  4,  5,  6 and  14;  Heat  Rigid 
Formats  1 and  3;  Aero  Rigid  Format  11. 

Plot  mode  shapes  in  Rigid  Formats  3,  5,  13  and  15. 

Plot  mode  shapes  in  Aero  Rigid  Format  10. 

Plot  frequency  deformations  in  Rigid  Formats  8 and  11  and  Aero  Rigid  Format  11. 

Plot  transient  deformations  in  Rigid  Formats  9 and  12;  Heat  Rigid  Format  9- 
Aero  Rigid  Format  11. 


Nonzero  integers(i)  following  refer  to  subcases  that  are  to  be  plotted. 
Default  is  all  subcases.  See  SHAPE  and  VECTOR  for  use  of  "0"  command. 


Nonzero  integers(i)  following  refer  to  subcases  that  are  to  be  plotted. 
Default  is  all  subcases. 


Nonzero  integers(i)  following  refer  to  subcases  that  are  to  be  plotted 
Default  is  all  subcases.  F 


Refers  to  stress  or  displacement  contour  lines  and  values.  If  deformed  plots 
are  requested,  then  the  contours  will  be  drawn  an  the  deformed  shape.  If  an 
underlay  is  requested  (via  "0"  in  the  subcase  string),  the  contours  will  be 
drawn  on  the  undeformed  shape.  06 


(Continued) 
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4.  il,  i2,  ... 

5.  RANGE 

TIME 

6.  PHASE  LAG 


MAGNITUDE 

7.  MAXIMUM 
DEF0RMATI0N 


8.  SET 

9.  ORIGIN 

10.  SYMMETRY  w 


PLOT  (Cont.) 


Nonzero  integers  specifying  the  subcases  that  are  to  be  plotted.  Default 
is  all  subcases.  See  SHAPE  and  VECT0R  for  use  of  "0"  (underlay)  command. 

?ftersJi0  r£n?f  of  eigenvalues  (A1  - A2;  real)  (Rigid  Format  5)  or  frequencies 
(fl  - f2;  real)  (Rigid  Formats  3,  8,  10,  11,  13  and  15),  using  requested 
subcases,  for  which  plots  will  be  prepared. 

Refers  to  time  interval  (tl  - t2;  real),  using  requested  subcases  and  output 
time  steps,  for  which  plots  will  be  prepared  (Rigid  Formats  9 and  12). 

Real  number,  0,  in  degrees  (default  is  0.0).  The  plotted  value  is  uR  cos  - 

Uj  sin  <P , where  uR  and  Uj  are  the  real  and  imaginary  parts  of  the 

response  quantity  (Rigid  Formats  8 and  11). 


Plotted  value  is 


Real  number  d.  The  value  dmax/d  (where  dmax  is  the  value  specified  on  the 

MAXIMUM  DEF0RMATI0N  card;  see  description)  is  used  as  the  maximum  displacement 
component  in  scaling  the  displacements  for  alj_  subcases.  Each  subcase  is 
sca^ed  separately  to  the  value  d according  to  its  own  maximum  if  this  item 
is  absent  max  


Integer  following  (j)  identifies  a set  which  defines  the  portion  of  the 
structure  to  be  plotted.  Default  is  first  set  defined. 

Integer  following  (k)  identifies  the  origin  to  be  used  for  the  plot.  Default 
is  first  origin  defined. 

Prepare  an  undeformed  or  deformed  plot  of  the  symmetric  portion  of  the  object 
which  is  defined  by  SET  j.  This  symmetric  portion  will  be  located  in  the  space 
adjacent  to  the  region  originally  defined  by  0RIGIN  k,  and  will  appear  as  a 
reflection  about  the  plane  whose  normal  is  oriented  parallel  to  the  coordinate 
direction  w. 


ANTISYMMETRY  w Prepare  a deformed  plot  of  the  symmetric  portion  of  the  antisymmetrically 

loaded  object  which  is  defined  by  SET  j.  This  symmetric  portion  will  be 
located  in  the  space  adjacent  to  the  region  originally  defined  by  0RIGIN  k,  and 
will  appear  as  a reflection  of  the  antisymmetrically  deformed  structure  about 
the  plane  whose  normal  is  oriented  parallel  to  the  coordinate  direction  w. 

The  symbol  w may  specify  the  basic  coordinates  X,  Y or  Z or  any  combination 
thereof. _ This  option  allows  the  plotting  of  synmetric  and/or  antisynmetric 
combinations,  provided  that  an  origin  is  selected  for  the  portion  of  the 
structure  defined  by  the  bulk  data  that  allows  sufficient  room  for  the  complete 
plot.  This  does  not  permit  the  combination  of  symmetric  and  antisynmetric 
subcases,  as  each  plot  must  represent  a single  subcase.  In  the  case  of  a 
double  reflection,  the  figure  will  appear  as  one  reflected  about  the  plane 
whose  normal  is  parallel  to  the  first  cf  the  coordinates  w,  followed  by  a 
reflection  about  the  plane  whose  normal  is  oriented  parallel  to  the  second  of 
the  coordinates  w.  This  capability  is  primarily  used  in  the  plotting  of 
structures  that  are  loaded  in  a symmetric  or  an  antisynmetric  manner.  The 
plane  of  symmetry  must  be  one  of  the  basic  coordinate  planes. 

In  order  to  get  both  unreflected  and  reflected  portions  of  a symmetric 
structure  plotted  on  the  same  frame,  the  PL0T  command  must  contain  two  parts. 
The  first  part  must  contain  instructions  to  plot  a segment  with  a specified 
origin  (biased  to  one  side),  but  without  the  SYMMETRY  or  ANTISYMMETRY  option; 

(Continued) 
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11.  PEN 


DENSITY 


12.  SYMB0LS  m[,n] 


PL0T  (Cont.) 

ss.T'is'irisiiris  •sx  jss1”  r- piot. tte  *«-« 

ANTISYMMETRY  option.  See  Examples.  appropnate  choice  of  the  SYMMETRY  or 

SSS'Slift>^/JS,<S?XS^ pen  n“ter  thlt  ,s  "sed 

js;  swj  arsis  adeH^5c0rf i!m  p,°tters-  * 

0&prlSted9wittP°^bolT“!rtBd  at'it^Uicatim1'''!?^  JP1  5ave  syfo1  ” 

symbol  m will  be  printed  Grirt  nnLc  i Pjni  If  n 1S  not  specified,  only 

r°’-  spm  * - aff^Asa1  ax1' 

Se  »«»ee„  the  valued  of  . and  „ and 


13.  LABEL  GRID 
P0INTS 

LABEL  ELEMENTS 
LABEL  B0TH 


m or  n 

SYMB0L 

0 

no  symbol 

1 

X 

2 

* 

3 

+ 

4 

5 

9 

6 

o 

7 

□ 

8 

0 

9 

A 

location  in  the  o“  "of  "upe^d  ploSf"  °f  e,e","t  (“Elected 


Label  both  the  grid  points  and  elements. 


(Continued) 
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PL0T  (Cant.) 

Labels  for  element  types  are  given  in  the  following  table: 


Element  Type 

Plot  Label 

Element  Type 

Plot  Label 

AER01 

AE 

QUAD2 

Q2 

AXIF2 

A2 

R0D 

RD 

AXIF3 

A3 

SHEAR 

SH 

AXIF4 

A4 

SL0T3 

S3 

BAR 

BR 

SL0T4 

S4 

C0NE 

CN 

TETRA 

TE 

C0NR0D 

CR 

T0RDRG 

TR 

DUMi 

Di ( i =1-9) 

TRAPAX 

T4 

HBDY 

HB 

TRAPRG 

TA 

HEXA1 

HI 

TRBSC 

TB 

HEXA2 

H2 

TRIAAX 

T3 

FLUID2 

F2 

TRIARG 

TI 

FLUID3 

F3 

TRIA1 

T1 

FLUID4 

F4 

TRIA2 

T2 

IHEX1 

XL 

TRIM6 

T6 

182X2 

XQ 

TRMEM 

TM 

IHEX3 

XC 

TRPLT 

TP 

PL0TEL 

PL 

TRPLT1 

P6 

QDMEM 

QM 

TRSHL 

SL 

QDMEM1 

Ml 

TUBE 

TU 

QDMEM2 

M2 

TWIST 

TW 

QDPLT 

QP 

vise 

VS 

QUAD1 

Q1 

| WEDGE 

1 

WG 

LABEL  EPID  All  the  elements  included  in  the  specified  set  are  identified  by  the  element 
property  identification  number  (in  addition  to  the  element  identification 
number  and  type)  at  the  center  of  each  element  type  (undeflected  location  in 
the  case  of  superimposed  plots).  Note  that  LABEL  EPID  causes  element  and 
property  labels  to  be  printed,  but  LABEL  ELEMENT  results  only  in  element 
labels. 

14.  SHAPE  All  the  elements  included  in  the  specified  set  are  shown  by  connecting  the 

associated  grid  points  in  a predetermined  manner. 

Both  deformed  and  undeformed  shapes  may  be  specified.  All  of  the  deformed 
shapes  relating  to  the  subcases  listed  may  be  underlaid  on  each  of  their  plots 
by  including  "0"  with  the  subcase  string  on  the  PL0T  card.  The  undeformed  plot 
will  be  drawn  using  PEN  1 or  DENSITY  1 and  symbol  2 (if  SYMBOLS  is  specified). 

15.  VECT0R  v A line  will  be  plotted  at  the  grid  points  of  the  set,  representing  in  length 

and  direction  the  deformation  of  the  point. 

Vectors  representing  the  total  deformation  or  its  principal  components  may  be 
plotted  by  insertion  of  the  proper  letter(s)  for  variable  v.  Possible  vector 
combinations  are: 

X or  Y or  Z - requesting  individual  components 
XY  or  XZ  or  YZ  - requesting  two  specified  components 
XYZ  - requesting  all  three  components 

(Continued) 
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PL0T  {Cont.) 


RXY  or  RXZ  or  RYZ  - requesting  vector  sum  of  two  components 

R - requesting  total  vector  deformation 

N - used  with  any  of  the  above  combinations  to  request  no 

underlay  shape  be  drawn. 

All  plots  requesting  the  VECT0R  option  shall  have  an  underlay  generated  of  the 
undeformed  shape  using  the  same  sets,  PEN  1 or  DENSITY  1,  and  symbol  2 (if 
SYMB0LS  is  specified).  If  SHAPE  and  VECT0R  are  specified,  the  underlay  will 
depend  on  whether  "0"  is  used  with  DEF0RMATI0N.  It  will  be  the  deformed  shape 
when  not  used  and  will  be  both  deformed  and  undeformed  shapes  when  it  jte  used. 
The  part  of  the  vector  at  the  grid  point  will  be  the  tail  when  the  underlay  is 
undeformed  and  the  head  when  it  is  deformed.  If  the  "N"  parameter  is  used  with 
VECT0R,  no  shape  will  be  drawn  but  other  options  such  as  SYMB0LS  will  still  be 
valid. 

16.  0UTLINE  Connecting  lines  between  grid  points  that  lie  on  the  boundary  of  the  structural 

model  will  be  plotted.  The  outline  will  reflect  the  deformed  shape  unless  "0" 
is  included  in  the  subcase  string.  The  0UTLINE  option  will  be  ignored  if  the 
C0NT0UR  option  is  not  also  requested, 

17.  HIDDEN  Provides  a hidden  image  plot  of  the  elements  in  the  plot  set.  The  HIDDEN 

option  will  be  ignored  if  the  C0NT0UR  option  is  also  requested.  The  LABEL 
option  should  not  be  used  with  the  HIDDEN  option. 


Remarks:  1.  The  plot  card  is  required  to  generate  plots.  Each  logical  card  will  cause  one 

picture  to  be  generated  for  each  subcase,  mode  or  time  step  requested,  using  the 
current  parameter  values. 

2.  If  only  the  word  PL0T  appears  on  the  card,  a picture  of  the  undeformed  structure 
will  be  prepared  using  the  first  defined  set  and  the  first  defined  origin. 


Examples: 

Following  are  some  examples  illustrating  the  use  of  the  PL0T  card: 
1.  PL0T 


Undeformed  SHAPE  using  first  defined  SET,  first  defined  0RIGIN  and  PEN  1 (or  DENSITY 

1). 

2.  PL0T  SET  3 0RIGIN  4 PEN  2 SHAPE  SYMB0LS  3 LABEL 

Undeformed  SHAPE  using  SET  3,  0RIGIN  4,  PEN  2 (or  DENSITY  2)  with  each  grid  point  of 
the  set  having  a + placed  at  its  location,  and  its  identification  number  printed 
adjacent  to  it. 

3.  PL0T  M0DAL  DEF0RMATI0N  5 SHAPE 

Modal  deformations  as  defined  in  subcase  5 using  first  defined  SET,  first  defined 
0RIGIN,  and  PEN  1 (or  DENSITY  1).  Subcases  must  have  previously  been  defined  in  the 
Case  Control  Deck  via  the  use  of  M0DE5  cards,  otherwise  all  modes  will  be  in  an 
assumed  subcase  1. 

4.  PL0T  STATIC  DEF0RHATI0N  0,  3 THRU  5,  8 PEN  4,  SHAPE 

Static  deformations  as  defined  in  subcases  3,  4,  5 and  8,  deformed  SHAPE;  drawn  with 

(Continued) 
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PL0T  (Cent.) 

5.  PL0T  STATIC  DEF0RMATI0N  0 THRU  5, 

SET  2 ORIGIN  3 PEN  3 SHAPE, 

SET  2 0RIGIN  4 PEN  4 VECTORS  XYZ  SYMBOLS  6, 

SET  35  SHAPE 

Deformations  as  defined  in  subcases  1 2 i a.  =nw  c . _ 

1,  consisting  of  SET  2 at  ORIGIN  3,  SET  2 at  airrli  a /U"2form!d  underiay  with  PEN 
point  location),  and  SET  35  at  ORIGIN  4 Lf?2JL4i?lth  a"  * P1aced  at  each  grid 
SET  2 at  ORIGIN  3 (PEN  3)  and  SET  35  at  HRIPtI  a*  foll° WS:  s HAPE  using 

drawn  at  each  grid  point  of  SET  2 at  ORIGIN  2 Un  Vk  3 VECT0RS  <x>  Y and  zf 
points),  with  O placed  at  the  end  of  ea?h  vector/  } °ess  any  exc1uded  9Hd 

6.  PLOT  STATIC  DEFORMATIONS  0,  3,  4, 

SET  1 ORIGIN  2 DENSITY  3 SHAPE, 

SET  1 SYMMETRY  Z SHAPE, 

SET  2 ORIGIN  3 SHAPE, 

SET  2 SYMMETRY  Z SHAPE 

by  symmetry  using^heV^p^  4,’  faoth  halves  of  a problem  solved 

2 and  SET  2 at  ORIGIN  3 with  tho  rif-p6  plane  °f  symmetry.  SET  1 at  ORIGIN 

undeformed  structure  plotted ^using  DENS™^  l^Thf1^^  f-™9  DENSITV  3 a»d  the™ 
half  will  be  plotted  to  correspond  to  s^efeic  of  the  "°PPosite" 

two  plots  to  be  generated  H symmetric  loading.  This  command  will  cause 

v^tors  using  PEN  or  DENSITY  2 with  an  * tvnld  l/  ^ resu]utant  deformation 
addition,  a plotted  value  of  d /2  0 (whe/eP  d °/  eacfl  vector  drawn, 

max'  u lwnere  dmax  1S  the  value  specified  on  the 


In 


. inctA  — uu  uie 

MAXIMUM  DEFORMATION  card)  will  be  used  fnr  th.  . • t 

on  any  of  the  plots  produced.  All  other  deffemaS  maXinl?  deuf°™ation  occuring 
scaled  relative  to  this  sinale  maximum  rfn-F  * °™a"10ni,°n  other  plots  will  beU 

to  be  generated  for  each  output  time  step  which  Yfts  betlL^iTrtnd  3 Pl0t 

n t~  r~n,  niifl-rr/,..  


PLOT  CM0DAL  DEFORMATION  PHASE  LAG  90. , SET  1 VECTOR  R 


The  imaginary  part  of  the  complex  mode  shapa  will  bB  piott8d  for  SET  , 
9.  PLOT  CONTOUR  2 

PLOT  CONTOUR  2 OUTLINE 

CONTOUR  MINPRIN 
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Structure  Plot  Data  Card  PLOTTER  - Plotter  Model  Specification 

Description:  Specifies  the  model  and  the  typing  capability  of  the  plotter  to  be  used  for  plotting. 


Format  and  Example: 


PLOTTER  NASTPLT 

, EM0DEL]  T , 

j!{ 

[density  n bpi] 

(d  5 

L J 

PLOTTER  NASTPLT,  T,  0 

Option  Meaning 

M Microfilm  plotter 

T Table  plotter 

D Drum  , otter 

0 Plotter  has  typing  capability 

1 Plotter  has  no  typing  capability.  In  this  case,  all  characters  will  be  drawn. 

N Density  of  the  plot  tape  in  bits  per  inch  (Integer  > 0). 


Remarks : 1.  This  card  is  optional.  If  it  is  used,  it  is  recommended  that  it  be  the  very  first 

card  after  the  0UTPUT(PL0T)  card  in  the  structure  plot  request  packet. 

2.  The  tape  density  information  is  used  only  in  the  printout  and  does  not  control  the 
density  of  the  generated  plot  tape.  To  actually  specify  the  tape  density,  the  user 
must  use  the  customary  means  of  communication  established  at  a given  installation 
between  the  user  and  the  computer  operators. 
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Structure  Plot  Data  Card  PROJECTION  PLANE  SEPARATI0N  - Projection  Plane  Definition 


Description:  Specifies  the  R-direction  separation  of  the  observer  and  the  projection  plane  in 

perspective  and  stereoscopic  projections. 


Format  and  Example: 

PROJECTION  PLANE  SEPARATION  dQ 

PROJECTION  PLANE  SEPARATION  5.0 


Option  Meaning 

dQ  R-direction  separation  of  the  observer  and  the  projection  plane  (Real). 


Remarks : 1.  This  card  is  optional.  It  is  applicable  only  in  the  case  of  perspective  and 

stereoscopic  projections.  See  Figure  3 and  the  discussion  in  Section  4.2.1. 

2.  This  card  is  not  recommended  for  general  use.  It  may  be  omitted  if  VANTAGE  POINT  is 
included  on  tfie~FTND  card  (see  description). 


3.  See  Section  13  of  the  Theoretical  Manual  for  a theoretical  discussion  of  the 
projection  plane  separation. 
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Structure  Plot  Data  Card  PTITLE  - Plot  Title  Definition 


Description:  Defines  the  plot  title  for  a series  of  plots. 


Format  and  Example: 


PTITLE 

PTITLE 


blanks 
BCD  string 

VIBRATION  ANALYSIS  OF  A PLATE 


Option  Meaning 

BCD  string  May  be  up  to  64  characters. 


Remarks : 1.  This  card  is  optional. 

2.  A plot  title  card  remains  in  effect  until  a new  plot  title  is  defined.  To  eliminate 
a previous  plot  title,  a new  plot  title  card  which  contains  only  blanks  must  be 
defined. 

3.  A plot  title  card  must  precede  the  PLOT  card  to  which  it  pertains.  If  a PLOT  card 
generates  several  plot  frames,  the  preceding  plot  title  card  will  apply  to  all  the 
frames. 
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Structure  Plot  Data  Card  SCALE  - Plotted  Object  Scale  Definition 

Description:  Defines  the  scale  of  the  plotted  object  with  respect  to  the  real  object. 

Format  and  Example: 

SCALE  a [,b] 

SCALE  0.5,  0.75 


' (J 

i 


*'1 


Meaning 

Ratio  of  the  plotted  object  in  inches  to  the  real  object  (in  the  case  of 
orthographic  or  perspective  projections)  or  a smaller  model  (in  the  case  of 
stereoscopic  projections  see  below)  in  the  units  of  the  structural  model,  i.e. , 
one  inch  of  paper  equals  one  unit  of  the  structure  (Real). 

Ratio  by  which  the  real  object  is  first  reduced  to  a smaller  model  before 
applying  the  scale  factor  "a"  described  above  (Real).  Used  only  in 
stereoscopic  projections  to  enhance  the  stereoscopic  effect. 


Remarks : i.  This  card  is  optional,  but  is  not  recommended  for  general  use.  See  the  description 

of  the  FIND  card  in  order  to  have  the  scale  determined  automatically. 

2.  In  the  case  of  stereoscopic  projections,  the  ratio  of  the  plotted  object  to  the  real 
object  is  given  by  the  product  a x b. 


Option 

a 

b 
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Structure  Plot  Data  Card  SET  - Set  Definition 

7eX2dnfay  FIND  "and SpL0T ^ards6.1  ements * ^responding  to  portions  of  the  structure,  which  may  be 


Format: 


set  i Ussssh  QMS]  j2,  j3  thru  j < etc. 


[include 
EXCLUDE 
[EXCEPT 


ELEMENTS  1 , , 

GRID  P0INTsJ  *!»  ^2’  ^3  ^4*  ^5>  etc. 


Option 


i 

k 


Meaning 

Set  identification  number  (Integer  > 0) 

Element  identification  numbers  (Integers  > 0}  or  element  types  (BCD  values) 


Remarks^  1.  This  card  is  required. 


of  previously  defined”  SETs^ff  not^raitKt'PA",2'tLJt  Iet^V  hUt  redef1n,tl011 
card  and  each  SET  identification  nuSb™  mJJt  ba  unique.  "“St  °"e  ,0»,“1 


-J-  — . 

permissible  element  types?  311  permissible  element  types.  The  following  are  the 


FLUID2 , AFLu! D3^X FLUID4^ 1 IHHX1AR  IHExTAVHExTR0p%TEL4i  flfiMFM 1-9 } ’ HBDY>  HEm>  HEXA2, 
QUAD1,  QUAD2,  R0D,  SHEAR  SI  an  si  ara  EX4v£L0T|b^DMEM»  WEM1,  QDMEM2 , QDPLT, 

TRIAAX,  triarg,  &?fvisc. 


points ^ INCLUDE  Ucan  be  us?d  olSy  toMSf  preliSl^EXCLUDEd  ^ ^ 9n’d 
cannot  be  used  to  include  grid  points  in  SET  H 


a s s oc  i a ted  °wi  t h °de  f e ted  de  1 emen  ts  T re  1 so  delated  ^EXCLUDE*!  9nbd  POinHtS  that  are 

deformation  vectors  from  grid  point,*  ^ to  de^ 


6.  EXCEPT  is  a modifier  to  an  INCLUDE  or  an  EXCLUDE  statement. 


7‘  SJI  of  identification 

following  THRU.  The  integers in  the ra„qe ^ of  the  THRU  "c,1",9  Wlt+h  the  1nte9er 
consecutive,  e.g.,  the  sequence  2,  4,  7,  g^be specified  asTlMu"?  be 


elements . °f The^et^^^^e6 mod^f ied^  by  ^e^eting ^ome^of*  those 

elements  are  used  for  creation  tho  ni„t  i*9  s,onie,  of  lts  9nd  Points.  The 
points  are  used  for  labeling, 


(Continued) 
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9. 


10. 


SET  (Cont.) 

It  should  be  noted  that  only  elements  can  be  plotted.  Grid  points  not  associated 
for  plottingSpurposesbB  P 0tted*  Gnd  P01'nts  may  be  connected  with  PL0TEL  elements 

^nusing  a xi  symmetric  (C0NEAX,  TRAPAX  or  TRIAAX)  or  fluid  (FLUID2,  FLUID3  or 
FLU ID4)  elements,  the  element  and  grid  point  identification  numbers  specified  on  the 
SET  card  must  refer  to  the  NASTRAN  (or  internal)  identification  numbers  rather  than 
So  I (or  externa] ) identification  numbers.  The  relationships  between  these 
two  sets  of  identif i cati on  numbers  are  given  in  Section  1.3.7. 3 for  the  axisynmetric 

elements  and  in  Section  1.7. 1.4  for  the  fluid  elements.  y 


Examples: 

The  sets  of  identification  numbers  can  be  assembled  by  use  of  the  word  ALL,  or  bv  individually 
!HRiVnFxri  imF  e9frV,rnDTny  °,rder1^ch  as  1065  ’ 32  ’ 46,  47,  7020,  or  by  listing  sequences  using 
Sables  of  SET  2rS?  as  100  ™RU  1000  EXCEPT  182  EXCLUDE  877  THRU  9H.  Following  are  some 


1.  SET  1 INCLUDE  1,  5,  10  THRU  15  EXCEPT  12 

(Set  will  consist  of  elements  1,  5,  10,  11,  13,  14  and  15) 

2.  SET  25=  R0D,  C0NR0D,  EXCEPT  21 

(Set  will  consist  of  all  R0D  and  C0NR0D  elements  except  element  21) 


3. 


SETIOSHEAR  EXCLUDE  GRID  P0INTS  20,  30  THRU  60,  EaCEPT  35,  36  INCLUDE  ELEMENTS  70 

IHKU  oU 

(This  set  will  include  all  SHEAR  elements  plus  elements  70  thru  80,  and  the 
associated  grid  point  set  will  contain  all  grid  points  connected  by  these  elements. 
Grid  points  20,  30  thru  34  and  37  thru  60  will  appear  on  all  plots  with  their 
symbols  and  labels,  however,  no  deformation  vectors  will  appear  at  these  arid  points 
when  VECTOR  is  commanded.  K 


4.  SET  (15)  = (15  THRU  100)  EXCEPT  (21  THRU  25) 

(This  set  will  include  all  elements  from  15  to  20  and  from  26  to  100). 

5.  SET  2 = ALL  EXCEPT  1AR 

(This  set  will  include  all  elements  except  BARs). 

NOTE:  The  equal  signs,  commas,  and  parentheses  above  are  delimiters  and  are  not  required  because 
blanks  also  serve  as  delimiters. 


1 


4.2-38  (09/30/83) 

m 


m JJ. 


STRUCTURE  PLOTTING 


Structure  Plot  Data  Card  VANTAGE  P0INT  - Vantage  Point  Definition 

In^erspectlve^n^stereosMpi^projec^onsf  * "*"• 

Format  and  Example: 

VANTAGE  P0INT  rQ,  sQ,  tQ  [jS(jr] 

VANTAGE  P0INT  2.0,  5.0,  0.0 


Option 


or 


Meaning 

R-coordinate  of  the  observer  (Real). 

thP°?Sn^!  °I  thf  °.bserver  ,in  Perspective  projection  or  the  S-coordinate  of 
the  left  eye  of  the  observer  in  stereoscopic  projection  (Real). 

T-coordinate  of  the  observer  (Real). 

S-coordinate  of  the  right  eye  of  the  observer  in  stereoscopic  projection  (not 
needed  in  perspective  projection)  (Real).  p projection  mot 


Remarks: 


1*  151®  cfd  Is  optional.  It  is  applicable  only  in  the  case  of  perspective  and 
stereoscopic  projections.  See  Figure  3 and  the  discussion  in  Section  4.2.1. 

2.  This  card  is  not  recommended  for  general  use.  See  the  description  of  the  FIND  card 
m order  to  have  the  VANTAGE  P0INT(s)  determined  automatically. 

3*  vantage ^oint*.3  °f  the  Theoretica1  Hanual  for  a theoretical  description  of  the 


£r 
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Structure  Plot  Data  Card  VIEW  - XY2  Axes  Orientation  Specification 


swsLrsr  ^ -«-*» 


Format  and  Example; 


VIEW 


VIEW  45.0,  30.0,  0.0 


S 

23.17  or  0.0 
{See  fiemarlT?) 


Option 

Y 

6 

a 


Meaning 

Angle  of  turn  (degrees)  (Real).  See  Figures  1 and  2. 

Angle  of  tilt  (degrees)  (Real).  See  Figures  1 and  2. 

Angle  of  orientation  (degrees)  (Real).  See  Figures  1 and  2. 


Remarks:  1.  This  card  is  optional. 

o!oB<1forUstereDSCopic  "«  ■»«>»=«»  Pactions  a„d 

3-  &rt  ’irates  as  ,,,ustratad  in 

4'  iHdTttfvB  "rd  SlpirifylS'fJgtSi  tEt 
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4.2.3  Error  Messages 

The  structure  plotting  software  in  NASTRAN  contains  messages  related  to  plot  requests  that  are 
not  in  the  same  format  as  the  other  diagnostic  messages  described  in  Section  6.  These  messages  are 
warmngs  and  notify  the  user  that  the  erroneous  plot  requests  are  being  ignored.  Only  legitimate 
plot  requests,  if  any,  will  be  honored. 

The  messages  and  their  meanings  are  as  follows: 

1.  N0  PL0TTABLE  STRUCTURAL  ELEMENTS  EXIST  IN  SET  ********. 

SectionTlVt  1SIf^  sftV  SET  COn?ains  el™ents  that  are  not  permitted  as  described  in 
TI2* : If  a S^T  bas  some  elements  that  are  plottable  and  some  that  are  not  the 
message  is  not  issued  and  the  resulting  plot  contains  only  the  plottable  elements.  ’ 

2.  ALL  REFERENCES  T0  SET  ********  will  DEFAULT  T0  FIRST  SET  DEFINED. 

This  message  is  issued  when  a SET  referenced  on  a PL0T  card  either  does  not  exist  or  has 
been  eliminated  previously  due  to  another  error.  nas 

3.  REFERENCE  T0  SET  ********  0N  FIND  CARD  WILL  DEFAULT  T0  FIRST  DEFINED  SET. 

This  message  is  issued  when  a SET  referenced  on  a FIND  card  either  does  not  exist  or  has 
been  eliminated  previously  due  to  another  error.  has 

4.  MAXIMUM  DEF0RMATI0N  CARD  NEEDED  - 5 PER  CENT  0F  MAXIMUM  DIMENSI0N  USED. 

Xl  request  ^L^^rts"  £ ESWEF™  P“,t,a"d  P™P^  «• 

5.  AN  UNREC0GNIZABLE  0PTI0N  (********)  WAS  DETECTED  ON  A -PL0T-  CARD. 

PL0T  cardaSeThp  ifif?  ille9a1>  out  of  sequence,  or  mispelled  options  appear  on  a 
PL0T  card.  The  plot  will  be  prepared,  if  possible,  from  the  remaining  information. 


6.  A 


l-EXISTENT  0RIGIN  {********)  HAS  BEEN  SPECIFIED  0N  A -PL0T-  CARD. 


7. 


SiMKPfc  another^rrorl"  3"  ^ *“  not  bdd"  def"ed 
A N0N-EXISTENT  SET  (********)  HAS  BEEN  SPECIFIED  0N  A -PL0T-  CARD. 

by1SnoSI?Srror.1SSUfld  Whe"  d SET  haS  n0t  bee"  defined  or  has  been  Previously  eliminated 

8.  THE  -****-  PL0T  FILE  HAS  N0T  BEEN  SET  UP...PL0T  CARD  IGN0RED 

possible!3 96  1S  1SSUed  When  thS  Pl0t  flle  haS  not  been  assi'9ned  to  tape  or  disk.  No  plots 

9.  INSUFFICIENT  C0RE  F0R  SET  (********).  C0RE  AVAILABLE  = ********,  NEEDED  = ********, 

This  message  is  issu*'1  when  insufficient  core  is  available  to  process  the  SET  defined 
Either  increase  the  core  or  reduce  the  size  of  the  SET  to  subSETs.  Oetined. 

10.  ***  A PL0T  N0T  ATTEMPTED  DUE  T0  INPUT  0R  FILE  ***. 

This  message  is  issued  when  a PL0T  command  contradicts  Case  Control.  For  examole 

SI? £n?oXJ2diS'^.  LM"’  ™E- or  FRECiUENcY  d»«  »ist 
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11.  ***  INC0MPLETE  PL0T  DUE  T0  INPUT  0R  PILE  ***. 


12. 


This  message  is  issued  for  the  same 
plotting  is  possible  because  not  all 


reasons  as  in  the  preceding  message,  except  some 
plot  requests  are  contradictory. 


N0  STRESS  CALCULATI0N  F0UND  F0R  ELEMENT  NUMBER  ********  ELEMENT  IGN0RED. 


This  message  is  issued  when  a STRESS  contour  plot  is  requested  but  STRESS 
were  not  requested  in  Case  Control.  requested  out  5IRESS 


computations 


M0RE  THAN  50  C0NT0URS  SPECIFIED  ***  REJECTED. 

request?3396  ’S  1SSU6d  f°r  a11  CDntour  Plot  quests  beginning  with  the  fifty-first 


14.  AN  ATTEMPT  HAS  BEEN  MADE  T0  DEFINE  M0RE  THAN  ***  DISTINCT  0RIGINS. 

15.  AN  UNREC0GNIZABLE  PL0T  PARAMETER  HAS  BEEN  DETECTED  - IGN0RED. 
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4.3  X-Y  OUTPUT 

In  rigid  formats  used  for  transient  response,  frequency  response  (including  random  response), 
modal  flutter  analysis  and  modal  aeroelastic  response,  the  amount  of  output  data  generated  is 
voluminous.  In  order  to  aid  the  user  in  assimilating  this  vast  amount  of  data,  the  X-Y  output 
processing  modules  XYTRAN  and  XYPL0T  have  been  provided.  The  primary  purpose  of  these  modules  is 
to  generate  plotted  graphs  of  y( x)  where  x is  frequency,  time,  or  velocity  and  y is  any  response 
quantity  selected  by  the  user  for  observation.  (These  modules  also  provide  for  the  plotting  of  any 
response  quantity  selected  by  the  user  versus  subcase  in  static  analysis  (Rigid  Format  1)).  The 
user  is  not  required  to  specify  any  parametric  data  for  the  X-Y  plotter;  however,  he  may  do  so  if 
he  wishes  in  order  to  obtain  desired  scales,  regions  of  observation,  etc. 

In  addition  to  (or  in  place  of)  the  plots,  X-Y  tabular  output  may  be  printed  or  punched,  and 
sumnary  data  (e.g.,  maximum  and  minimum  values  and  locations  of  these  values)  may  be  obtained  for 
any  X-Y  output.  There  is  also  provision  to  generate  X-Y  plots  within  the  printed  output. 

The  X-Y  output  described  above  is  obtained  by  the  user  via  the  X-Y  output  request  packet  of 
the  Case  Control  Deck.  This  packet  includes  all  cards  between  0UTPUT{XYPL0T)  [or  (XY0UT)]  and 
either  BEGIN  BULK  or  0UTPUT(PL0T).  The  remainder  of  this  section  describes  the  X-Y  output  request 
data  cards  and  the  rules  for  writing  them.  Examples  are  provided  to  illustrate  the  use  of  this 
feature. 

4.3.1  X-Y  Plotter  Terminology 

A single  set  of  plotted  X-Y  pairs  is  known  as  a "curve".  Curves  are  the  entities  that  the 
user  requests  to  be  plotted.  The  surface  (paper,  microfilm  frame,  etc)  on  which  one  or  more  curves 
is  plotted  is  known  as  a "frame".  Curves  may  be  plotted  on  a whole  frame,  an  upper  half  frame,  or 
a lower  half  frame.  Grid  lines,  tic  marks,  axes,  axis  labeling  and  other  graphic  control  items  may 
be  chosen  by  the  user.  The  program  will  select  defaults  for  parameters  not  selected  by  the  user. 

4.3.2  X-Y  Output  Request  Packet  Data 
4. 3. 2.1  Summary  of  Data  Cards 

Only  two  cards  are  required  for  an  X-Y  output  request.  These  are: 

1.  X-Y  output  request  packet  identifier  - 0UTPUT(XYPL0T)  or  0UTPUT(XY0UT) . 

2.  At  least  one  command  operation  card. 

The  terms  0UTPUT(XYPL0T)  and  0UTPUT(XY0UT)  are  interchangeable  and  either  form  may  be  used  for  any 
of  the  X-Y  output  requests.  A plotter  selection  card  is  required  only  if  plots  are  desired  and  the 
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plotter  is  other  than  the  default  plotter  (microfilm  plotter  without  typing  capability).  The 
compand  operation  cards  are  used  to  request  the  various  fonts  of  X-Y  output.  For  the  sake  of 
convenience  and  completeness,  all  command  operation  cards  are  described  together  under  the 
description  of  the  XYPL0T  data  card  in  Section  4.3. 2.5. 

If  only  the  required  cards  are  used,  the  graphic  control  items  will  all  assume  default  values. 
Curves  using  all  default  parameters  have  the  following  general  characteristics: 

the  frame. are  °n  311  edQeS  °f  the  frame‘  Five  spaces  are  provided  on  each  edge  of 

2.  All  tic  marks  are  labeled  with  their  values. 

3.  Linear  scales  are  used. 

4.  Scales  are  selected  such  that  all  points  fall  within  the  frame. 

5.  The  plotted  points  are  connected  with  straight  lines. 

6.  The  plotted  points  are  not  identified  with  symbols. 

The  above  characteristics  may  be  modified  by  inserting  any  of  the  parameter  definition  cards, 

described  in  Section  4.3.2.S,  ahead  of  the  command  operation  card  or  cards.  The  use  of  a parameter 

definition  card  sets  the  value  of  that  parameter  for  all  following  command  operation  cards  unless 

the  CLEAR  card  is  inserted.  (Because  of  its  impact,  the  user  should  be  very  careful  in  the  use  of 

the  CLEAR  card.  See  its  description  for  details).  If  grid  lines  are  requested,  they  will  be  drawn 

at  the  locations  of  all  tic  marks  that  result  from  defaults  or  user  request.  The  locations  of  tic 

marks  (or  grid  lines)  for  logarithmic  scales  cannot  be  selected  by  the  user.  Default  values  for 

logarithmic  spacing  are  selected  by  the  program.  The  default  values  for  the  number  of  tic  marks 

(or  grid  lines)  per  cycle  depend  on  the  number  of  logarithmic  cycles  required  for  the  range  of  the 
plotted  values. 

A summary  of  the  data  cards  is  given  in  Table  1. 


4. 3. 2. 2 Tic  Marks  in  Plots 

Tic  marks  on  any  edge  can  be  selected  by  the  use  of  the  appropriate  "TICS"  parameter  cards 
(UPPER  TICS,  L0WER  TICS,  LEFT  TICS,  RIGHT  TICS,  TLEFT  TICS,  TRIGHT  TICS,  BLEFT  TICS  and  BRIGHT 
TICS).  Thus,  on  any  edge,  the  user  can  select  any  one  of  the  following  options: 

(a)  tic  marks  to  be  drawn  without  values, 

(b)  no  tic  marks  or  values  to  be  drawn,  or 

(c)  tic  marks  to  be  drawn  with  values. 

It  is.  however,  very  important  to  note  that  the  results  yielded  by  the  use  of  the  above 

4.3-2  (09/30/83) 

//7d~ 


X-Y  OUTPUT 


Table  1.  Summary  of  X-Y  Output  Data  Cards 


Cards  Pertaining  to  All  Plots 


1 CAMERA 

2 CLEAR 

3 CSCALE 

4 CURVELINES YMB0L 

5 DENSITY 

6 L0WER  TICS 

7 PENSIZE 

8 PLOTTER 
S SKIP 

10  TCURVE 

11  UPPER  TICS 

12  XDIVISI0NS 

13  XINTERCEPT 

14  XL0G 

15  XMAX 

16  XMIN 

17  XPAPER 

18  XTITLE 

19  XVALUE  PRINT  SKIP 

20  YAXIS 

21  YPAPER 


Cards  Pertaining  to  Various  Frame  Plots 

Whole  Frame  Only 

Upper  Half  Frame  Only 

Lower  Half  Frame  Only 

1 ALLEDGE  TICS 

2 LEFT  TICS 

3 RIGHT  TICS 

4 XAXIS 

5 XGRID  LINES 

6 YDIVISI0NS 

7 YGRID  LINES 

8 YINTERCEPT 

9 YL0G 

10  YMAX 

11  YMIN 

12  YTITLE 

13  YVALUE  PRINT  SKIP 

TALL  EDGE  TICS 
TLEFT  TICS 
TRIGHT  TICS 
XTAXIS 

XTGRID  LINES 

YTDIVISI0NS 

YTGRID  LINES 

YTINTERCEPT 

YTL0G 

YTMAX 

YTMIN 

YTTITLE 

YTVALUE  PRINT  SKIP 

BALL  EDGE  TICS 
BLEFT  TICS 
BRIGHT  TICS 
XBAXIS 

XBGRID  LINES 
YBDIVISI0NS 
YBGRID  LINES 
YB INTERCEPT 
YBL0G 
YBMAX 
YBMIN 
YBTITLE 

YB VALUE  PRINT  SKIP 

Command  Operation  Cards 


1 XYPAPL0T 

2 XYPEAK 

3 XYPL0T 

4 XYPRINT 

5 XYPUNCH 
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mentioned  "TICS"  cards  may  be  altered  when  they  are  used  in  conjunction  with  ALLEDGE  TICS,  TALL 
EDGE  TICS  or  BALL  EDGE  TICS  cards.  Noting  that  the  tic  values  input  may  only  be  -1,  0 or  I,  the 
net  result  of  the  use  of  various  "TICS"  cards  may  be  determined  by  the  following  procedure: 

Ilf.  the  fd9e  in  question  to  its  associated  ALLEDGE  TICS,  TALL  EDGE 

have  the  f o H owing - ^ ^ integer  value.  Let  the  resulting  value  be  termed  "ticsum".  Then  we 

If  ticsum  < 0,  tic  marks  will  be  drawn  without  values. 

If  ticsum  = 0,  no  tic  marks  or  values  will  be  drawn. 

If  ticsum  > D,  tic  marks  will  be  drawn  with  values. 

The  user  should  therefore  be  careful  in  his  use  of  the  ALLEDGE  TICS,  TALL  EDGE  TICS  or  BALL 
EDGE  TICS  cards.  Thus,  the  use  of  only  the  ALLEDGE  TICS  = -1  card  will  result  in  no  tic  marks  or 
values  being  drawn  since  the  default  values  for  individual  edge  tic  cards  are  all  +1. 


4. 3. 2. 3 Plot  Titles 

Each  frame,  or  group  of  frames,  resulting  from  a single  XYPL0T  command  will  include  the 
information  from  the  TITLE,  SUBTITLE,  and  LABEL  cards  in  the  Case  Control  Deck,  the  frame  sequence 
number,  and  the  date  as  described  in  Section  4. 2. 2. 2.  Other  titling  information  relative  to  axes 
and  curves  is  discussed  in  Section  4. 3. 2. 5 under  the  descriptions  of  the  individual  X-Y  output  data 
cards. 

4. 3. 2. 4 Data  Card  Specification  Rules  and  Format 

The  format  of  the  X-Y  output  data  cards  is  free-field.  The  rules  governing  their 

5 

; specifications  and  the  notations  used  to  describe  their  format  are  the  same  as  those  described  in 

Section  4. 2. 2. 3 for  structure  plot  data  cards.  There  is,  however,  an  important  addition  to  the 
manner  in  which  an  X-Y  output  command  operation  card  can  be  continued:  if  continuation  cards  are 

needed  in  the  case  of  the  command  operation  cards,  the  previous  card  must  be  terminated  either  by  a 
slash  (/)  or  by  a comma. 

.1 

t 

4 

4. 3. 2. 5 Data  Card  Descriptions 

All  of  the  X-Y  output  data  cards  are  described  on  the  following  pages.  The  descriptions  are 
i arranged  in  the  alphabetical  order  of  the  card  names.  The  general  form  for  each  card  is  shown. 

The  description  of  the  card  contents  then  follows.  An  example  of  each  card  usage  is  given 

immediately  below  general  form,  except  in  the  case  of  the  XYPL0T  card  where  the  examples  follow  the 
description  of  the  card. 

I 
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X-Y  Output  Data  Card  ALLEDGE  TICS  - All  Edge  Tic  Request 

Description:  Requests  use  of  tic  marks  on  all  edges  of  whole  frame  plots  only. 

Format  and  Example: 

ALLEDGE  TICS  = j’o J 

ALLEDGE  TICS  = 0 

Option  Meaning 

Draw  tic  marks  without  values  on  all  edges.  See  Remark  2 below. 

0 Do  not  draw  either  tic  marks  or  values  on  any  edge.  See  Remark  2 below. 

1 Draw  tic  marks  with  values  on  all  edges.  See  Remark  2 below. 

Remarks:  1.  This  card  is  optional.  It  pertains  only  to  whole  frame  plots. 

2.  When  this  card  is  used,  the  effects  of  other  "TICS"  cards  may  be  altered.  Se 

Section  4. 3. 2, 2 for  details. 
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X-Y  Output  Data  Card  BALL  EDGE  TICS  - All  Edge  Tic  Request 

Description:  Requests  use  of  tic  marks  on  all  edges  of  lower  half  frame  plots  only. 
Format  and  Example: 

BALL  EDGE  TICS  = j 0 j 
BALL  EDGE  TICS  = 0 


Option 

-1 

0 

1 


Meaning 

Draw  tic  marks  without  values  on  all  edges.  See  Remark  2 below. 

Do  not  draw  either  tic  marks  or  values  on  any  edge.  See  Remark  2 below. 
Draw  tic  marks  with  values  on  all  edges.  See  Remark  2 below. 


Remarks:  1.  This  card  is  optional.  It  pertains  only  to  lower  half  frame  plots. 

2.  When  this  card  is  used,  the  effects  of  other  "TICS"  cards  may  be  altered.  See 
Section  4. 3. 2. 2 for  details. 
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X-Y  Output  Data  Card  BLEFT  TICS  - Left  Edge  Tic  Request 

Description:  Requests  use  of  tic  marks  on  the  left  edge  of  lower  half  frame  plots  only. 

Format  and  Example: 

BLEFT  TICS  = j~0  J 

BLEFT  TICS  = 0 

°Ption  Meaning 

_1  Draw  tic  marks  without  values  on  the  left  edge.  See  Remark  2 below. 

0 Do  not  draw  either  tic  marks  or  values  on  the  left  edge.  See  Remark  2 below. 

1 Draw  tic  marks  with  values  on  the  left  edge.  See  Remark  2 below. 

Remarks:  1.  This  card  is  optional.  It  pertains  only  to  lower  half  frame  plots. 

2.  The  above  meanings  for  the  options  may  be  altered  when  BALL  EDGE  TICS  card  is  also 

used.  See  Section  4. 3. 2. 2 for  details. 
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X-Y  Output  Data  Card  BRIGHT  TICS  - Right  Edge  Tic  Request 

Description:  Requests  use  of  tic  marks  on  the  right  edge  of  lower  half  frame  plots  only. 
Format  and  Example: 

BRIGHT  TICS  = j 0 j 
BRIGHT  TICS  = 0 


Option 

-1 

0 

1 


Meaning 

Draw  tic  marks  without  values  on  the  right  edge.  See  Remark  2 below. 

Do  not  draw  either  tic  marks  or  values  on  the  right  edge.  See  Remark  2 below. 
Draw  tic  marks  with  values  on  the  right  edge.  See  Remark  2 below. 


Remarks:  1.  This  card  is  optional.  It  pertains  only  to  lower  half  frame  plots. 


2.  The  above  meanings  for  the  options  may  be  altered  when  BALL  EDGE  TICS  card  is  also 
used.  See  Section  4. 3. 2. 2 for  details. 
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X-V  OUTPUT 


X-Y  Output  Data  Card  CAMERA  - Camera  Specification 
Description:  Specifies  the  camera  for  microfilm  plotters. 
Format  and  Example: 


CAMERA 


CAMERA  = 


FILM  \ 
PAPER 
B0TH 
1 
2 
3 


Option 
FILM  or  1 
PAPER  or  2 
B0TH  or  3 

Remarks: 


Meaning 

35  mm  or  16  mm  film  (positive  or  negative  images). 

Positive  prints. 

Positive  prints  and  35  mm  or  16  mm  film. 

fEL'SS  iLTwf’fJejf rta,ns  t0  ~ tl,pas  of  f™°.  upper  l»If 


.1 
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X-Y  Output  Data  Card  CLEAR  - Parameter  Default  Value  Restoration 


Description:  Causes  all  parameter  values  except  those  defined  by  the  PL0TTER  card  and  the  titles 
defined'  &'y"XTITLE,  YTITLE,  YTTITLE,  YBTITLE  and  TCURVE  to  revert  to  their  default  values. 


Format: 


CLEAR 


Remarks:  1.  This  card  is  optional.  It  pertains  to  all  types  of  plots  (whole  frame,  upper  half 

frame  and  lower  half  frame). 

2.  The  user  must  be  very  careful  in  the  use  of  this  card  because  of  its  impact  on  all 
parameters  except  those  mentioned  in  the  description  above. 
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X-Y  Output  Data  Card  CSCALE  - Character  Scale  Specification 

Description:  Specifies  the  scale  to  be  used  for  alphanumeric  characters  in  an  X-Y  plot. 
Format  and  Example: 

CSCALE  = j " 

CSCALE  = 2 


Option 

n 


Meaning 


Factor  by  which  the  normal  (or  default)  size  of  alphanumeric  characters 
is  multiplied  (Integer  > 0). 


teSrk:  ’•  IMS’ f J^erta1ns  *"  P'°t=  Mole  frame,  upper  half 


2.  See^Section  4.1.1  for  an  important  discussion  on  plot  frame  size  and  character 
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X-Y  Output  Data  Card  CURVELINESYNB0L  - Curve  Line  and  Symbol  Selection 


Description:  Specifies  whether  the  points  on  a curve  should  be  connected  by  lines,  identified  by 
symbols  or  both . 


Format  and  Example: 

CURVELINESYMB0L  = n 
CURVELINESYMB0L  = 1 

Option  Meaning 

n Integer  value  (-9  £ n a 9)  with  the  following  meanings: 

-9  £ n <0  Points  on  a curve  to  be  identified  by  symbols  as  per  the  table 
below.  See  also  Remark  2. 

n^O  Points  on  a curve  to  be  connected  by  lines. 

(default) 

0 < n £ 9 Points  on  a curve  to  be  connected  by  lines  as  well  as  identified 
by  symbols  as  per  the  table  below.  See  also  Remark  2. 


Remarks:  1.  This  card  is  optional.  It  pertains  to  all  types  of  plots  (whole  frame,  upper  half 

frame  and  lower  half  frame). 

2.  If  n - 0,  the  first  curve  on  a frame  will  be  identified  by  the  symbol  corresponding 
to  n.  Subsequent  curves  on  the  same  frame  will  cause  n to  be  incremented 

(if  n > 0)  or  decremented  (if  n < 0)  by  one  for  each  curve  and  thus  cycle  thr  -<gh 
the  available  symbols. 

3.  The  following  table  gives  the  correspondence  between  the  values  of  n and  the  symbols 
used  for  identifying  the  points  on  c curve. 
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X-Y  Output  Data  Card  DENSITY  - Line  Density 


Description:  Specifies  line  density  for  microfilm  plotters. 


Format  and  Example: 


DENSITY 


DENSITY  = 3 


Option 


Meaning 


d 


Line  density  (Integer  > 0). 
line  density  of  1. 


A line  density  of  d is  d times  heavier  than  a 


Remarks : 


1. 


This  card  is  optional.  It  pertains 
frame  and  lower  half  frame). 


to  all  types  of  plots  (whole  frame,  upper  half 


4.3-13  (09/30/83) 


plotting 


X-Y  Output  Data  Card  LEFT  TICS  - Left  Edge  Tic  Request 

Description:  Requests  use  of  tic  marks  on  the  left  edge  of  whole  frame  plots  only, 
Format  and  Example: 

LEFT  TICS  = 

LEFT  TICS  = 


Option 

-1 

0 

1 


Meaning 

Draw  tic  marks  without  values  on  the  left  edge.  See  Remark  2 below. 

Do  not  draw  either  tic  marks  or  values  r the  left  edge.  See  Remark  2 below. 
Draw  tic  marks  with  values  on  the  left  edge.  See  Remark  2 below. 


Remarks: 


1. 

2. 


This  card  is  optional.  It  pertains  only  to  whole  frame  plots. 

Sed!b0s|e"!S  4f?3r  “i  ?S,‘K.b8  auered  «-LmE  ™S  card  is  „s0 
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X-Y  Output  Data  Card  L0WER  TICS  - Lower  Edge  Tic  Request 
Description:  Requests  use  of  tic  marks  on  the  lower  edge  of  a frame. 
Format  and  Example: 

L0WER  TICS  = j*o  j 

L0WER  TICS  = 0 


Option 

-I 

0 

1 


Remarks : 


Meaning 

Draw  tic  marks  without  values  on  the  lower  edge.  See  Remark  2 below. 

Do  not  draw  either  tic  marks  or  values  on  the  lower  edge.  See  Remark  2 below. 
Draw  tic  marks  with  values  on  the  lower  edge.  See  Remark  2 below. 


I-  anl  bot??;1S?f'fra;e??rta'"S  *°  ^ °f  P"*»  <>*»'*  W half 


2*  IJeRan  VFnrra??IJiS  for  th*  °P^ons  may  be  altered  when  ALLEDGE  TICS,  TALL  EDGE  TICS 
or  BALL  EDGE  TICS  are  used.  See  Section  4. 3. 2. 2 for  details. 


4.3-15  (09/30/83) 


PLOTTING 


X-Y  Output  Data  Card  PENSIZE  - Pen  Specification 
Description:  Specifies  the  size  of  the  pen  to  be  used  for 

Format  and  Example: 

(n) 


PENSIZE  = 
PENSIZE  = 2 


plotting  on  table  and  drum  plotters. 


Option  Meaning 

n Size  of  the  pen  to  be  used  for  plotting  on  table  and  drum  plotters 

(Integer  > 0). 


Remarks:  1.  This  card  is  optional.  It  pertains  to  all  types  of  plots  (whole  frame,  upper  half 

frame  and  lower  half  frame). 
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X-Y  Output  Data  Card  PLOTTER  - Plotter  Model  Specification 


Description:  Specifies  the  model  and  the  typing  capability  of  the  plotter  to  be  used  for  plotting. 
Format  and  Example; 

P 

PLOTTER  = NASTPLT  , [MODEL]  JT 

ID 

PLOTTER  = NASTPLT,  T,  0 

Mlm  Meaning 

^ Microfilm  plotter. 

Table  plotter. 

D Drum  plotter. 

0 Plotter  has  typing  capability. 

1 Pl?!:t®p  !3as  no  typ1n9  ^Pability.  In  this  case,  all  characters 

win  be  drawn. 


^cke?^rl^h^P^°^^XY^T^to!"S^^^(^yP^^^ec°^deinethehX-Y,output^request^1'rS^ 
2*  half  frame??rtainS  t0  -a-1'  types  of  p1ots  (whole  frame*  uPPer  half  frame  and  lower 


4.3-17  (09/30/83) 

IW 


t ,J 


PLOTTING 


X-Y  Output  Data  Card  RIGHT  TICS  - Right  Edge  Tic  Request 

— -Cri|Jtl‘0n-;  Requests  use  of  tic  marks  o"  the  right  edge  of  whole  frame  plots  only. 


Format  and  Examnlp? 


RIGHT  TICS  = 


RIGHT  TICS  = 


Meaning 

Draw  tic  marks  without  values  on  the  right  edge.  See  Remark  2 below. 

Do  not  draw  either  tic  marks  or  values  on  the  right  edge.  See  Remark  2 below. 
Draw  tic  marks  with  values  on  the  right  edge.  See  Remark  2 below. 

1*  Thl'S  card  is  optional . It  pertains  only  to  whole  frame  pint, 

Z'  used^See^Sectlon  4?3.“l  ff'd2?aiK.be  aIt8,'ed  “hen  #LLED6E  IICS  rard  fs 
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X-Y  Output  Data  Card  SKIP  - Blank  Frame  Insertion  Specification 

Description:  Specifies  the  number  of  blank  frames  to  be  inserted  between  requested  frames  for 
microfilm  pi  otters . 

Format  and  Example: 

SKIP  = 

SKIP  = 2 

Option  Meaning 

n Number  of  blank  frames  to  be  inserted  (Integer  > 0). 

Remarks:  I.  This  card  is  optional.  It  pertains  to  all  types  of  plots  (whole  frame,  upper  half 

frame  and  lower  half  frame). 
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X-Y  Output  Data  Card  TALL  EDGE  TICS  - All  Edge  Tic  Request 

Description:  Requests  use  of  tic  marks  on  all  edges  of  upper  half  frame  plots  only. 

Format  and  Example; 

TALLEOGE  TICS  = j“o  j 

TALLEDGE  TICS  = 0 

Meaning 

1 Draw  tic  marks  wjthout  values  on  all  edges.  See  Remark  2 below. 

0 Do  not  draw  either  tic  marks  or  values  on  any  edge.  See  Remark  2 below. 

1 Draw  tic  marks  with  values  on  all  edges.  See  Remark  2 below. 

Remarks:  1.  This  card  is  optional.  It  pertains  only  to  upper  half  fram»  pWc 

2'  Sect! on^4. 3*2?/  fo|f  details . e^feets  °f  °‘tor  "TICS"  cards  *y  be  altered.  See 
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X-Y  Output  Data  Card  TCURVE  - Curve  Title 

Description:  Specifies  the  title  for  a curve. 

Format  and  Example: 

TCURVE  = title 

TCURVE  = TRANSIENT  RESPONSE 


Meaning 

title  AnY  BCD  string  to  be  used  as  the  title  for  a curve. 

BaSda:  SaKaJd  ]ower*half ’frame) ?6rtainS  *”  ^ °f  P'°ts  <*»"=  *”«.  W*r  half 

2.  The  data  for  this  card  must  be  specified  on  only  one  physical  card. 
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X-Y  Output  Data  Card  TLEFT  TICS  - Left  Edge  Tic  Request 

Description:  Requests  use  of  tic  marks  on  the  left  edge  of  upper  half  frame  plots  only. 
Format  and  Example: 

TLEFT  TICS  = j~0  J 

TLEFT  TICS  = 0 


Option  Meaning 

_1  Draw  tic  marks  without  values  on  the  left  edge.  See  Remark  2 below. 

0 Do  not  draw  either  tic  marks  or  values  on  the  left  edge.  See  Remark  2 below. 

1 Draw  tic  marks  with  values  on  the  left  edge.  See  Remark  2 below. 


Remarks:  1.  This  card  is  optional . It  pertains  only  to  upper  half  frame  plots. 

2.  The  above  meanings  for  the  options  may  be  altered  when  TALLEDGE  TICS  card  is  also 
used.  See  Section  4. 3. 2. 2 for  details. 


4.3-22  (09/30/83) 


X-y  OUTPUT 


X-Y  Output  Data  Card  TRI_GHT  TICS  - Right  Edge  Tic  Request 

Description:  Requests  use  of  tic  marks  on  the  right  edge  of  upper  half  frame  plots  only. 
Format  and  Example: 

TRIGHT  TICS  = 

TRIGHT  TICS  = 


Option 

-1 

0 

1 


Meaning 

Draw  tic  marks  wjthout  values  on  the  right  edge.  See  Remark  2 below. 

Do  not  draw  either  tic  marks  or  values  on  the  right  edge.  See  Remark  2 below. 
Draw  tic  marks  with  values  on  the  right  edge.  See  Remark  2 below. 


RemaHcs:  1.  This  card  is  optional.  It  pertains  only  to  upper  half  frame  plots. 

2‘  Sld?b0s"!“t?S  4?3.2b2  forestalls.60  a’tBrad  "h0n  TflLL  EDSE  TICS  ts 
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X-Y  Output  Data  Card  UPPER  TICS  - Upper  Edge  Tic  Request 


Description:  Requests  use  of  tic  marks  on  the  upper  edge  of  a frame. 


Format  and  Example; 


UPPER  TICS 
UPPER  TICS 


Option 

-1 

0 

1 


Meaning 

Draw  tic  marks  without  values  on  the  upper  edge.  See  Remark  2 below. 

Do  not  draw  either  tic  marks  or  values  on  the  upper  edge.  See  Remark  2 below. 
Draw  tic  marks  with  values  on  the  upper  edge.  See  Remark  2 below. 


Remarks:  1.  This  card  is  optional.  It  pertains  to  all  types  of  plots  (whole  frame,  upper  half 

frame  and  bottom  half  frame). 

2.  The  above  meanings  for  the  options  may  be  altered  when  ALLEDGE  TICS,  TALL  EDGE  TICS 
or  BALL  EDGE  TICS  are  used.  See  Section  4. 3. 2. 2 for  details. 
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X-Y  Output  Data  Card  XAXIS  - X-axis  Plot  Request 

Description:  Requests  plotting  of  X-axis  on  whole  frame  plots  only. 

Format  and  Example: 


XAXIS 


XAXIS  = YES 


Option  Meaning 

YES  Plot  X-axis. 

N0  Do  not  plot  X-axis. 


Remarks:  1.  This  card  is  optional.  It  pertains  only  to  whole  frame  plots- 


\ 
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X-Y  Output  Data  Card  XBflXIS  - X-axis  Plot  Request 


-SCript1°n:  Requests  p1ottin9  of  on  lower  half  frame  plots  only. 

Format  and  Example: 


XBAXIS  = 
XBAXIS  = 


YES 


Option 

YES 

N0 


Meaning 

Plot  X-axis. 

Do  not  plot  X-axis. 


Remarks: 


This  card  is  optional.  It  pertains  only  to  lower  half  frame  nlnt. 
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X-Y  OUTPUT 


X-Y  Output  Data  Card  XBGRID  LINES  - X-grid  Lines  Request 

Description;  Requests  the  drawing  of  grid  lines  parallel  to  the  X-axis  on  lower  half  frame  plots 

nn 1 v.  “ 


Format  and  Example: 


XBGRID  LINES 
XBGRID  LINES 


YES 


Option 

YES 

N{3 


Meaning 

Draw  grid  lines  parallel  to  the  X-axis  at  locations  requested  for  tic  marks. 
Do  not  draw  grid  lines  parallel  to  the  X-axis. 


Remarks:  1.  This  card  is  optional.  It  pertains  only  to  lower  half  frame  plGts. 


( 
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PLOTTING 


X-Y  Output  Data  Card  XDIVISI0N5  - X-direction  Spacing 


Description.:  Specifies  the  spacing  to  be  used  along  the  X-direction  for  non-log  scales. 


Format  and  Example: 


XDIVISIONS 

XDIVISIONS 


Option 


Meaning 


n 


Number  of  uniform  spaces  to  be  used  along  the 
following  are  called  for:  XAXIS,  UPPER  TICS, 
Applicable  only  to  non-log  scales. 


X-direction  for  whichever  of  the 
LOWER  TICS  (Integer  > 0). 


Remarks : 


L Irlmlnd  lowe^hal^frame)^^1"3  t0  (whole  frame,  upper  half 
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X-Y  OUTPUT 


X-Y  Output  Data  Card  XGRID  LINES  - X-grid  Lines  Request 

Description;  Requests  the  drawing  of  grid  lines  parallel  to  the  X-axis  on  whole  frame  plots  only. 

Format  and  Example: 

(YES) 

XGRID  LINES  = j 

XGRID  LINES  = YES 


Option 

YES 

N0 


Meaning 

Draw  grid  lines  parallel  to  the  X-axis  at  locations  requested  for  tic  marks. 
Do  not  draw  grid  lines  parallel  to  the  X-axis, 


Remarks:  1.  This  card  is  optional.  It  pertains  only  to  whole  frame  plots. 
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PLOTTING 


ORIGINAL  PAGE  1ST 
OF.  POOR  QUALITY 


X-Y  OUTPUT 


X-Y  Output  Data  Card  XL0G  - Logarithmic  X-coordinate  Request 
Description:  Requests  logarithmic  scale  for  X-coordinates. 
Format  and  Example: 


XL0G  = 

(YES 

(M 

XL0G  = 

YES 

Option 

YES 

N0 

Remarks:  1. 

2. 


Number  of  Cycles 

Intermediate  Values 

1,  2 

2.,  3.,  4.,  5.,  6.,  7.,  8.,  9. 

3 

2.,  3.,  5.,  7.,  9. 

4 

2.,  4.,  6.,  8. 

5 

2. , 5. , 8. 

6,  7 

3.,  6. 

8,  9,  10 

3. 

Meaning 

Use  logarithmic  scale  for  X-coordinates. 

Use  linear  scale  for  X-coordinates. 

This  card  is  optional.  It  pertains  to  all  types  of  plots  {whole  frame,  upper  half 
frame  and  lower  half  frame). 

The  default  values  for  tic  divisions  on  log  plots  are  as  follows,  but  range  over 
whole  cycles: 


4.3-31  (09/30/83) 


PLOTTING 


X-V  Output  Data  Card  XMAX  - Upper  Limit  of  Abscissa 

Description:  Specifies  the  upper  limit  of  the  abscissa  of  a curve. 

Format  and  Example: 

XMAX  = x 

XMAX  = 10.0 


Option  Meaning 

x Upper  limit  of  the  abscissa  (Real). 


Remarks : 1.  This  card  is  optional.  It  pertains  to  all  types  of  plots  (whole  frame,  iinner  half 

frame  and  lower  half  frame).  

2.  If  this  card  is  not  used,  the  default  value  is  chosen  so  as  to  accommodate  all 
points. 
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X-Y  OUTPUT 
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■*> 


X-Y  Output  Data  Card  XHIN  - lower  Limit  of  Abscissa 

terjption:  Specifies  the  lower  limit  of  the  abscissa  of  .a  curve 

Format  and  Example: 

XHIN  = x 

XHIN  = 1.0 


Option 


Meaning 


Lower  limit  of  the  abscissa  (Real). 


Remarks : 


U SaL'ald  lowe?thalf1frame)?ertainS  t0  — tj'pes  of  p1ots  (who'le  frame‘  uPPer  half 


pointsS  Ca^  no^  use^*  default  value  Is  chosen  so  as  to  accotimodate  all 
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X-Y  Output  Data  Card  XPAPEK  - Plot  Frame  X-dimension 


Description:  Specifies 
(For  microfilm  plotters, 
user  control.) 


x-dipnsI<on  of  the  plot  frame  (x  by  y)  for  table  and  drum  plotters, 
the  plot  frame  size  is  set  at  10.23  inches  x 10.23  inches  and  is  not  under 


Format  and  Example: 

XPAPER  = x 
XPAPER  * 15.0 

Mlon  Meaning 

x ^-dimension  of  thia  plot  frame  in  inches  (Real  > 0.0).  Must  not  exceed  30.0  for 

table  plotters. 

Remarks:  1.  This,  card  is  optional.  It  pertains  to  all  types  of  plots  (whole  frame,  miner  half 

frame  or  lower  half  fr,ame),  

2.  If  this  card  is  not  usiad,  the  following  default  values  are  used: 


Plotter  model 

Default  value  for  x (inches) 

Table 

11.0 

Drum 

30.0 

3.  See  Section  4.1.1  for  an  important  discussion  on  plot  frame  size  and  character  size. 
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X-Y  Output  Data  Card  XTAXIS  - X-axis  Plot  Request 

Description:  Requests  plotting  of  X-axis  on  upper  half  frame  plots  only. 
Format  and  Example: 


XTAXIS  = 

(YES) 

(M  ) 

XTAXIS  = 

YES 

Option 

YES 

Plot  X-axis. 

N0 

Do  not  plot  X-axis 

Remarks : 

1.  This  card  is  optional. 

Meaning 


It  pertains  only  to  upper  half  frame  plots. 


4.3-35  (09/30/83) 


PLOTTING 


X-Y  Output  Data  Card  XTGRID  LINES  - X-grid  Lines  Request 

Description:  Requests  the  drawing  of  grid  lines  parallel  to  the  X-axis  on  upper  half  frame  plots 
only. 

Format  and  Example: 

(YES) 

XTGRID  LINES  » ^ J 

XTGRID  LINES  = YES 


Option 

YES 

N0 


Meaning 

Draw  grid  lines  parallel  to  the  X-axis  at  locations  requested  for  tic  marks. 
Do  not  draw  grid  lint?s  parallel  to  the  X-axis. 


Remarks:  1.  This  card  is  optional.  It  pertains  only  to  upper  half  frame  plots. 
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X-Y  OUTPUT 


X-Y  Output  Data  Card  XTITLE  - X-axis  Title 


Description;  Specifies  the  title  for  the  X-axis. 

Format  and  Example: 

XTITLE  = title 
XTITLE  = TIME  (SEC.) 


Option 

title 

Remarks; 


Meaning 

Any  BCD  string  to  be  used  as  the  title  for  the  X-axis. 

1.  This  card  is  optional.  It  pertains  to  all  types  of  plots  (whole  frame,  imner  half 

frame  and  lower  half  frame }.  

2.  The  data  for  this  card  must  be  specified  on  only  one  physical  card. 
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PLOTTING 


‘‘jj  X-Y  Output  Data  Card  XVALUE  PRINT  SKIP  - X-tic  Skip  Specification 

i'i 

Description:  Specifies  the  number  of  tic  marks  to  be  skipped  between  labeled  tic  marks  on  the 

i;  X-axis. 

< 

Format  and  Example: 

XVALUE  PRINT  SKIP  = 

XVALUE  PRINT  SKIP  = 1 


Option 


Meaning 

Number  of  tic  marks  to  skipped  between  labeled  tic  marks  on  the  X-axis 

1L 

(Integer  5 0).  Thus,  every  (n  + 1)  tic  mark  on  the  X-axis  will  be  labeled. 


Remarks : 


1. 


This  card  is  optional.  It  pertains  to  all  types  of  plots  (whole  frame,  upper  half 
frame  and  lower  half  frame).  
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X-Y  OUTPUT 


X~Y  Output  Data  Card  XVPAPL0T  - X-Y  Paper  Plot  Command 

Description:  Causes  generation  of  X-Y  plots  within  the  printed  output. 

SS  are'de^c r i bed  ^to ge  the^ ^fnder The ^escH^pt ?on  *of ^th e °x  YPL 0T ^c 3 ^ T""*  M 
refer  to  that  card  for  details.  description  of  the  XYPL0T  command  operation  card. 
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PLOTTING 

X-Y  Output  Data  Card  XYPEAK  - X-Y  Summary  Command 

Description,:  Causes  generation  of  printed  summary  page  for  each  curve. 

^e:  For  the  sake  of  convenience  and  completeness,  this  card  and  all  other  X-Y  command  oneratinn 
S ““  descril,ti“n  °f  XY«T  operation  cart,  "please 
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X-Y  OUTPUT 


X-Y  Output  Data  Card  XVPL0T  - X-Y  Plot  Comrand 


Description:  Causes  generation  of  X-Y  plots  for  the 


Note:  For  the  sake  of  convenience  and  completeness, 
conjunction  with  all  of  the  other  X-Y  command 
XYPAPL0T  cards). 


selected  plotter. 

the  XYPL0T  card  is  described  below  in 
operation  cards  (XYPRINT,  XYPUNCH,  XYPEAK  and 


Format: 


Operation 
1 or  more 
(required) 

Curve  Type 
1 only 
(required) 

Plot  Type 

Subcase 

List 

Curve 

Request(s) 

(required) 

XYPL0T 

XYPRINT 

XYPUNCH 

XYPEAK 

XYPAPL0T 

ACCE 

DISP 

ELF0RCE 

ELSTRESS 

F0RCE 

L0AD 

NONLINEAR 

0L0AD 

SACCE 

SDISP 

SPCF 

STRESS 

SVEL0 

VECT0R 

VEL0 

VG 

RESPONSE 

PSDF 

*1’  *2*  *3’ 
i4  THRU  i5, 

i6,  etc. 

default  is 
all  subcases 

"frames" 

Option 

Operation 

XYPL0T 

XYPRINT 

XYPUNCH 


XYPEAK 


Meaning 


Generate  one  or  more  frames  of  X-Y  plots  on  the  selected  plotter  using  the 
current  parameter  specifications. 

Generate  tabular  printer  output  for  the  X-Y  pairs.  See  also  Remark  2, 

Generate  punched  card  output  for  the  X-Y  pairs.  Each  card  contains  the 
following  information: 

1.  X-Y  pair  sequence  number 

2.  X-value 

3.  Y-value 

4.  Card'  sequence  number 

Output  is  limited  to  the  printed  summary  page  for  each  curve.  This  summary 
page  contains  the  maximum  and  minimum  values  of  y for  the  range  of  x. 

(Continued) 
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PLOTTING 


XYPAPL0T 


Curve  Type 

ACCE 

DISP 

ELF0RCE 

ELSTRESS 

F0RCE 

L0AD 

N0NL INEAR 

0L0AD 

SACCE 

SDISP 

SPCF 

STRESS 

SVEL0 

VECTOR 

VEL0 

VG 


Plot  Type 
RESPONSE 

AUT0 

PSDF 


XYPL0T  (Cont.) 

Generate  X-Y  plots  within  the  printed  output.  This  is  a capability  to  provide 
minimum  output  for  the  purpose  of  observing  general  curve  behavior.  Many  of 
the  detailed  specifications  described  elsewhere  in  this  section  are  not 
supported.  This  feature  is  limited  to  producing  Cartesian,  plots  with  titles, 
overall  scales  and  data  point  locations.  When  the  paper  is  rotated  90°  for 
viewing  the  paper  plots,  the  X-axis  moves  horizontally  along  the  page  and  the 
Y-axis  moves  vertically  along  the  page.  Symbol  identifies  the  points 
associated  with  the  first  curve  of  a frame,  then  for  successive  curves  on  the 
same  frame,  the  points  are  designated  by  the  symbols  "0",  "A",  “B",  "C”,  "D", 
"E",  "F\  “G"  and  "H". 


Acceleration  in  the  physical  set 
Displacement  in  the  physical  set 
Element  force 
Element  stress 

Element  force  (same  as  ELF0RCE) 

Load 

Nonlinear  load 
Load  (same  as  L0AD) 

Acceleration  in  the  solution  set 
Displacement  in  the  solution  set 
Single-point  force  of  constraint 
Element  stress  (same  as  ELSTRESS) 

Velocity  in  the  solution  set 

Displacement  in  the  physical  set  (same  as  DISP) 

Velocity  in  the  physical  set 
Flutter  analysis  curves 

Solution  set  requests  are  more  efficient,  as  the  time-consuming  recovery  of  the 
dependent  displacements  can  be  avoided.  However,  if  there  is  a request  for 
ELSTRESS  (or  STRESS)  or  ELF0RCE  (or  F0RCE),  the  recovery  of  dependent 
displacements  cannot  be  avoided. 


Generate  output  for  static  analysis,  frequency  response  or  transient  response. 
This  is  the  default  value. 

Generate  output  for  the  autocorrelation  function. 

Generate  output  for  the  power  spectral  density  function. 

(Continued) 
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X-Y  OUTPUT 


Subcase  List 


XYPL0T  (Cent.) 


V V i3»  i4’ 

V h etc* 


Generate  output  for  the  subcase  numbers  that  are  listed.  The  subcase 
list  must  be  in  ascending  order.  The  default  is  all  subcases  for  which 
solutions  were  obtained.  


Curve  Reouest(s) 


"frames" 


The  word  "frames"  represents  a series  of  curve  identifiers  of  the  following 
general  form:  a 


/al {bl  ,cl ) ,a2(b2,c2) ,etc./dl (el ,fl ) ,d2(e2,f2) .etc. /etc. 


The  information  following  each  slash  (/)  specifies  curves  that  are  to  be  drawn 
on  the  same  frame.  For  all  plots  except  the  VG  plot,  the  symbol  al  identifies 
the  grid  point  or  element  number  associated  with  the  first  curve  on  the  first 
frame.  The  symbol  a2  identifies  the  grid  point  or  element  number  associated 
with  the  second  curve  on  the  first  frame.  The  symbols  dl  and  d2  identify 
similar  items  for  curves  on  the  second  frame,  etc.  For  any  particular  frame, 
the  symbols  must  be  assigned  in  ascending  order  by  grid  point  or  element 
identification  number  and  item  code!  For  VG  plots,  the  symbols  al,  a2  etc., 
refer  to  the  loop  count  of  the  flutter  analysis.  J 


The  symbols  bl  and  b2  are  codes  for  the  components  to  be  plotted  on  the  upper 
i L0J  frame,  and  cl  and  c2  are  codes  for  the  components  to  be 

plotted  on  the  lower  half  of  the  first  frame.  If  any  of  the  symbols  bl,  cl.  b2 
or  c2  are  missing,  the  corresponding  curve  is  not  generated.  If  the  comma  {,) 
and  cl  are  absent  along  with  the  comma  {,)  and  c2,  full  frame  plots  will  be 
prepared  on  the  first  frame  for  the  components  represented  by  bl  and  b2.  For 
any  single  frame,  curve  identifiers  must  be  all  of  the  whole  frame  type  or  all 
of  the  half  frame  type,  i.e.,  the  comma  (,)  following  bl  and  b2  must  be  present 
for  all  entries  or  absent  for  all  entries  in  a single  frame.  The  symbols  el, 
ti,  ed  and  f2  serve  a .similar  purpose  for  the  second  frame,  etc.  If 
continuation  cards  are  needed,  the  previous  card  must  be  terminated  either  with 
a slash  (/)  or  a comma  (,)  as  indicated  in  SectioFTT3.2.4, 


For  VG  plots,  the  component  codes  (bl,  b2,  etc.  and  cl,  c2,  etc.)  may  have  thi 
values  F (for  frequency)  or  G (for  damping).  For  all  other  plots,  the  manner 
in  which  the  component  code  is  implemented  is  dependent  upon  whether  the  plot 
type  is  (a)  RESPONSE  or  (b)  AUT0  or  PSDF.  This  is  described  below. 


Component  Codes  for  Plot  Type  RESP0N5E 


For  geometric  grid  points,  the  component  code  is  one  of  the  mnemonics  Tl,  T2 
T3,  Rl,  R2,  R3,  T1RM,  T2RM,  T3RM,  R1RM,  R2RM,  R3RM,  T1IP,  T2IP,  T3IP,  R1IP, 


R2IP  or  R3IP,  where  Ti  stands  for  the  ith  translational  component,  Ri  stands 

for  the  i rotational  component,  and  RM  means  real  or  magnitude  and  IP  means 
imaginary  or  phase.  For  scalar  or  extra  points,  use  Tl,  T1RM  or  TUP.  (See 
Remark  2 below  for  the  interpretation  of  component  codes  for  geometric  qrid, 
scalar  and  extra  points  in  the  printed  X-Y  output).  For  elements,  use  a 

integer  from  the  following  tables  for  element  stress  component  codes 
(Table  2)  or  element  force  component  codes  (Table  3).  (See  Section  1.3  for  the 
interpretation  of  the  symbols  used  in  Tables  2 and  3 for  element  stress  and 
force  components). 


(Continued) 
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XYPL0T  (Cont.) 


Component  Codes  for  Plot  Type  AUT0  or  PSDF 

For  geometric  grid  points,  the  component  code  is  one  of  the  mnemonics  Tl,  T2, 
T3,  Rl,  R2  or  R3j  for  scalar  or  extra  points  use  Tl,  The  symbols  Tl,  T2,  T3, 
Rl,  R2  and  R3  are  defined  as  above,  (See  Remark  2 below  for  the  interpretation 
of  component  codes  for  geometric  grid,  scalar  and  extra  points  in  the  printed 
X-Y  output).  For  elements,  use  a positive  integer  from  the  following  tables 
noting  that  if  a component  has  a real  and  an  Imaginary  part,  the  selection  of 
either  part  will  result  in  the  use  of  both  the  parts.  Real  numbers  in  the 
output  will  be  treated  as  if  they  are  complex  numbers  with  zero  imaginary 
parts.  Split  frames  cannot  be  used  for  AUT0  or  PSDF  plots. 


Remarks:  1.  At  least  one  command  operation  card  (XYPL0T,  XYPRINT,  XYPUNCH,  XYPEAK  or  XYPAPL0T) 

must  appear  in  an  X-Y  output  packet  request. 

2.  In  the  printed  X-Y  output,  the  component  codes  shown  for  the  geometric  grid,  scalar 
or  extra  points  are  not  the  same  as  the  mnemonics  input  on  the  command  operation 
cards.  Instead,  the  component  codes  are  identified  by  integers  as  indicated  by  the 
following  table. 


Component  Code  Identification  for  Geometric  Grid, 
Scalar  and  Extra  Points  in  Printed  X-Y  Output 


Component  code  specified  on 
the  command  operation  card 

r " ■ — 

| Component  code  shown  in  the 
j printed  X-Y  Output 

Tl  or  T1RM 

1 ! 

1 1 

1 

T2  or  T2RM 

2 

T3  or  T3RM 

3 : 

Rl  or  R1RM 

4 ! 

R2  or  R2RM 

; 5 , 

R3  or  R3RM  1 

1 6 

T1IP 

7 ! 

T2IP 

8 i 

T3IP 

9 ; 

T4IP 

10 

T5IP 

11 

T6IP 

12 

Examples: 


Following  are  some  examples  illustrating  the  use  of  X-Y  output  command  operation  cards.  The 
BEGIN  BULK  or  0UTPUT(PL0T)  card  is  shown  as  a reminder  to  the  user  to  place  his  X-Y  output  request 
packet  properly  in  his  Case  Control  Deck,  i.e.,  at  the  end  of  the  Case  Control  Deck  or  just  ahead 
of  any  structure  plot  requests.  The  user  must  ensure  that  file  PLT2  is  set  up  for  plotting 
use  via  system  control  cards  to  use  a tape  or  mass  storage  area. 

(Continued) 
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Example  1 

0UTPUT(XYPL0T) 

XYPL0T  SDISP  / 16(T1) 
BEGIN  BULK 


Causes  a single  whole  frame  to  be  plotted  for  the  T1  displacement  component  of  solution  set 
point  16  using  the  default  parameter  values.  If  16(T1)  is  not  in  the  solution  set,  a warning 
message  will  be  printed  and  no  plot  will  be  made.  Since  there  is  no  PL0TTER  card,  the  plot 
will  be  generated,  by  default,  for  a microfilm  plotter  without  typing  capability. 


Example  2 

0UTPUT(XY0UT} 

PLOTTER  = NASTPLT  D,  1 

XYPL0T , XYPRINT  VEL0  RESPONSE  1,5  / 3(R1,  ),  5(  ,R1) 

Causes  a single  frame  (consisting  of  an  upper  half  frame  and  a lower  half  frame)  to  be  plotted 
using  the  default  parameter  values.  The  velocity  of  the  first  rotational  component  of  grid 
point  3 will  be  plotted  on  the  upper  half  frame  and  that  of  grid  point  5 will  be  plotted  on 
the  lower  half  frame  for  subcases  1 and  5.  Tabular  printer  output  will  also  be  generated  for 
both  curves.  The  plots  will  be  generated  for  a drum  plotter  without  typing  capability. 

Scales  will  be  selected  such  that  the  frame  will  fit  on  30  x 30-inch  paper. 


Example  3 

0UTPUT(XYPL0T) 

PL0TTER  = NASTPLT  T,  0 

YDIVISI0NS  = 20 

XDIVISI0NS  = 10 

XGRID  LINES  = YES 

YGRID  LINES  = YES 

XYPL0T  DISP  2,5  /10(T1),10(T3) 

Causes  two  whole  frame  plots  to  be  generated,  one  for  subcase  2 and  one  for  subcase  5.  Each 
plot  contains  the  T1  and  T3  displacement  components  for  grid  point  10.  The  default  parameters 
will  be  modified  to  include  grid  lines  in  both  the  X-  and  Y-directions  with  10  spaces  in  the 
X-direction  and  20  spaces  in  the  Y-direction.  The  plot  will  be  generated  for  a table  plotter 
with  typing  capability. 


Example  4 

0UTPUT(XYPL0T) 

PL0TTER  = NASTPLT  T,  1 
XAXIS  = YES 
YAXIS  = YES 

(Continued) 
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XYPL0T  (Cont.) 

XPAPER  =17.0 
Y PAPER  =22.0 

XYPL0T  STRESS  3/  15(2)/  21(6} 

Causes  two  whole  frame  plots  to  be  generated  using  the  results  from  subcase  3.  The  first  plot 
is  the  response  of  the  axial  stress  for  rod  (R0D)  element  number  15.  The  second  plot  is  the 
response  of  the  major  principal  stress  for  triangular  membrane  (TRMEM)  element  number  21.  The 
default  parameters  will  be  modified  to  include  the  X-axis  and  Y-axis  drawn  through  the  origin. 
Each  plot  will  be  scaled  to  fit  on  17  x 22  inch  paper.  The  plots  will  be  generated  for  a 
table  plotter  without  typing  capability. 

Example  5 

0UTPUT(XYPL0T) 

PL0TTER  = NASTPLT  0,0 
CURVELINES YMB0L  = -1 

XYPL0T  V G / 1(G,F),  2(G,F),  3(G,F),  4(G,F) 

A split  frame  plot  will  be  made;  the  upper  half  is  V-g  and  the  lower  half  is  V-f.  Data  from 
the  first  four  loops  will  be  plotted.  Distinct  symbols  will  be  used  for  data  from  each  loop, 
and  no  lines  will  be  drawn  between  points  (since  the  flutter  analyst  must  sometimes  exercise 
judgement  about  which  points  should  be  connected).  The  plots  will  be  generated  for  a drum 
plotter  with  typing  capability. 
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— Ele“M.strass  Component  Codes  for  Us„  „„  ».v  0„tput  Coml,nd 

(All  components  are  stresses  unless  otherwise  denoted) 


AXIF4 


u 

6 

7 

8 
5 

10 

11 

12 


Radial-centroid 
Circumferential-centroid 
j Axial-centroid 
i Tangential-edge  1 
| Circumferential -edge  1 
I Tangential -edge  2 
! Circumferential -edge  2 
j Tangential -edge  3 
j Circumferential-edge  3 
: Tangential -edge  4 
• Circumferential -edge  4 


Element 

Name 

1 Real  Element  Stresses 

— — : — I 

Component 

Code 



Component  1 

AXIP2 

2 

Radial -Axis 

3 

Axial -Axis 

4 

Tangential -Edge 

5 

Circumferential -Edge 

AXIF3 

2 

Radial -centroid 

3 

Circumferential-centroid 

4 

Axial-centroid 

5 

Tangential-edge  I 

6 

Circumferential -edge  1 

7 

Tangential -edge  2 i 

8 

Circumferential-edge  2 j 

9 

Tangential -edge  3 

10 

Circumferential -edge  3 

Complex  Element  Stresses 


Component 

Code 


2 

3 

4 

5 

6 

7 

8 
9 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 
19 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 
23 


Component 

Radial -Ax is 
Axial -Axis 
Tangential -Edge 
Circumferential -Edqe 
Radial -Axis 
Axial-Axis 
Tangential-Edge 
Circumferential -Edge 

. Radial-centroid 
I Circumferential -centroid 
i Axial-centroid 
! Tangential -edge  1 
I Circumferential -edge  1 
! Tangential -edge  2 
| Circumferential -edge  2 
| Tangential-edge  3 
, Circumferential-edge  3 
■ Radial -centroid 
Ci rcumferential -centroid 
Axial-centroid 
Tangential -edge  1 
I Circumferential -edge  1 
| Tangential-edge  2 
i Circumferential-edge  2 
] Tangential-edge  3 
! Circumferential -edge  3 

! Radial-centroid 
: Circumferential -centroid 
• Axial -centroid 
, Tangential-edge  1 
Circumferential-edge  1 
; Tangential -edge  2 
. Circumferential-edge  2 
i Tangential-edge  3 
Circumferential -edge  3 
Tangential -edge  4 
, Circumferential -edge  4 
, Radial -centroid 
Circumferential-centroid 
Axial-centroid 
. Tangential-edge  1 
Circumferential -edge  1 
Tangential -edge  2 
Circumferential-edge  2 
Tangential-edge  3 
Circumferential -edge  3 
i Tangential -edge  4 
Circumferential -edge 


Real -Mag.  or 
Imag. -Phase 


RM 

RM 

RM 

RM 

IP 

IP 

IP 

IP 

RM 
RM 
RM 
RM 
RM 
RM 
RM 
RM 
RM 
IP 
IP 
IP 
■ IP 
IP 
IP 
IP 
IP 
IP 

RM 

RM 

RM 

RM 

RM 

RM 

RM 

RM 

RM 

RM 

RM 

IP 

IP 

IP 

IP 

IP 

ip 

IP 

IP 

IP 

IP 

IP 


(Continued) 
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~~  - E1ement  -S-tr855  C°d°=  to.rn.nrt  I-,-,- 

(AU  components  are  stresses  unless  otherwise  denoted) 


Element 

Name 


1 

1 

1 

Real  Element  Stresses 


i 

Complex  Element  Stresses 

1 Component 
i Code 

i 

l — : — 

Component 

Component 

Code 

Real -Mag.  or 

Component  Imag. -Phase 

C0NEAX 


: C0NR0D 


SA2  * 

SA3 

SA4 

Axial 

SA-maximum 

SA-minimum 

Safety  Margin  in  Tension 
SB1 

SB2  * 

SB3 

SB4 

SB-maximum 

SB-minimum 

Safety  Margin  in  Comp. 


Z1  = Fibre  Distance  1 
Normal -u  at  1 

Normal -v  at  1 

Shear-uv  at  1 

e-Shear  Angle  at  1 
Major-Principal  at  1 
Minor-Principal  at  1 
Maximum  Shear  at  1 
Z2  n Fibre  Distance  2 
Normal-u  at  2 

Normal -v  at  2 

Shear-uv  at  2 

e-Shear  Angle  at  2 
j Major-Principal  at  2 
i Minor-Principal  at  2 
| Maximum  Shear  at  2 

1 Same  as  R0D 

! Stress 


Stress 


Stress 


SAI 

SA2 

SA3 

SA4 

Axial 

SAI 

SA2 

SA3 

SA4 

Axial 

SB1 

SB2 

SB3 

SB4 

SB1 

SB2 

SB3 

SB4 


Same  as  R0D 

2 

Stress 

RM 

3 

Stress 

IP 

2 

! Stress 

RM 

3 

i Stress 

IP 

2 

: Stress 

RM 

3 

Stress 

IP 

*See  Note  2 at  the  end  of  this  table. 
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Table  2.  Element  Stress  Component  Codes  for  Use  on  X-Y  Output  Command  Operation  Cards 

l continued) 

(All  components  are  stresses  unless  otherwise  denoted) 


Real  Element  Stresses 

Complex  Element  Stresses 

_ . ... 

Element 

Component 

Component 

Real -Mag.  or 

Name 

Code 

Component 

Code 

Component 

Imag. -Phase 

HEXA1 

Same  as  TETRA 

Same  as  TETRA 

HEXA2 

Same  as  TETRA 

Same  as  TETRA 

IHEX1* 

2 

External  grid  point  ID 

2 

External  grid  point  ID 

3 

Norma 1-x 

3 

Normal -x 

RM 

4 

Shear-xy 

4 

Normal -y 

RM 

5 

First  principal 

5 

Normal -z 

RM 

6 

First  principal  x cosine 

6 

She?r-xy 

RM 

7 

Second  principal  x cosine 

7 

Shear-yz 

RM 

8 

Third  principal  x cosine 

8 

Shear-zx 

RM 

9 

Mean  stress 

9 

Normal -x 

IP 

10 

Octahedral  shear  stress 

10 

Normal -y 

IP 

11 

Normal -y 

11 

Normal -z 

IP 

12 

Shear-yz 

12 

Shear-xy 

IP 

13 

Second  principal 

13 

Shear-yz 

IP 

14 

First  principal  y cosine 

14 

Shear-zx 

IP 

15 

Second  principal  y cosine 

16 

Third  principal  y cosine 

17 

Normal -z 

18 

Shear-zx 

19 

Third  principal 

20 

First  principal  z cosine 

21 

Second  principal  z cosine 

22 

Third  principal  z cosine 

IHEX2* 

Same  as  IHEX1 

Same  as  IHEX1 

IHEX3* 

2 

First  external  grid 

2 

First  external  grid 

point  ID 

point  ID 

3 

Normal -x 

3 

Normal -x 

RM 

4 

Shear-xy 

4 

Nonna! -y 

RM 

5 

First  principal 

5 

Normal -z 

RM 

6 

First  principal  x cosine 

6 

Shear-xy 

RM 

7 

Second  principal  x cosine 

7 

Shear-yz 

RM 

8 

Third  principal  x cosine 

8 

Shear-zx 

RM 

9 

Mean  Stress 

9 

Second  external  grid 

point  ID 

10 

Octahedral  shear  stress 

10 

Normal -x 

IP 

11 

Second  external  grid 

11 

Normal -y 

IP 

point  ID 

12 

Normal -y 

12 

Normal -z 

IP 

13 

Shear-yz 

13 

Shear-xy 

IP 

14 

Second  principal 

14 

Shear-yz 

IP 

15 

First  principal  y cosine 

15 

Shear-zx 

IP 

16 

Second  principal  y cosine 

17 

Third  principal  y cosine 

*The  stresses  are  repeated  for  each  stress  point  within  each  element. 
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c°fa 

(All  components  are  stresses  unless  otherwise  denoted) 


I Radial-centroid 
! Axial-centroid 
Tangential -edge  1 
Tangential -edge  2 
Tangential -edge  3 
Tangential-edge  4 


Radial -centroid 
Axial-centroid 
Tangential -edge  1 
Tangential-edge  2 
Tangential -edge  3 
Radial-centroid 
Axial -centroid 
Tangential-edge  1 
Tangential-edge  2 
Tangential -edge  3 

Radial-centroid 
Axial -centroid 
Tangential-edge  1 
: Tangential-edge  2 
Tangential -edge  3 
Tangential -edge  4 
Radial -centroid 
Axial -centroid 


(Continued) 
4.3-50  (09/30/83) 

?M3 


°wg/ mi 

x-y  output  ^ Poor 

Table  2,  Element  Stress  Component  Codes  for  Use  on  X-Y  Output  Command  Operation  Cards 

(continued) 

(All  components  are  stresses  unless  otherwise  denoted) 


pA8£  S® 

QUALITY 


Real  Element  Stresses 

Complex  Element  Stresses 

El  ement 

Component 

Component 

Real -Mag.  or 

Name 

Code 

Component 

Code 

Component 

Imag. -Phase 

SL0T4 

10 

Tangential -edge  1 

IP 

(cont.) 

11 

Tangential -edge  2 

IP 

12 

Tangential -edge  3 

IP 

13 

Tangential -edge  4 

IP 

TETRA 

2 

Normal  (xj 

2 

Normal  (x 

RM 

3 

Normal  (yl 

3 

Normal  (y. 

RM 

4 

Normal  (z. 

4 

Normal  (z, 

RM 

5 

Shear  (yz 

5 

Shear  (yz 

RM 

6 

Shear  (xy 

6 

Shear  (xy 

RM 

7 

Shear  (xz 

7 

Shear  (xz 

RM 

8 

Octahedral 

8 

Normal  (x 

IP 

9 

Pressure 

9 

Normal  (y 

IP 

10 

Normal  (z 

IP 

11 

Shear  (yz 

IP 

12 

Shear  (xy 

IP 

13 

Shear  (xz 

IP 

T0RDRG 

2 

Mem.-Tangen. 

at  1 

3 

Mem.-Circum. 

at  1 

4 

Flex.-Tangen. 

at  1 

5 

Flex.-Circum. 

at  1 

6 

Shear-Force 

at  1 

7 

Mem.-Tangen. 

at  2 

8 

Mem.-Circum. 

at  2 

9 

Flex.-Tangen. 

at  2 

10 

Flex.-Circum. 

at  2 

11 

Shear-Force 

at  2 

12 

Mem.-Tangen. 

at  3 

13 

Mem.-Circum. 

at  3 

14 

FI ex.-Tangen. 

at  3 

15 

Flex.-Circum. 

at  3 

16 

Shear-Force 

at  3 

TRAPAX 

2 

Harmonic  or  Point  Angle 

3 

Radial  (R) 

4 

Axial  (Z) 

5 

Circum.  (Theta-T) 

6 

Shear  (ZR 

7 

Shear  (RT 

! i 8 

! Shear  (ZT) 

j 

TRAPRG 

l 

! 2 

1 Radial  (x) 

at  1 

1 , 3 

1 Circum.  (Theta) 

at  1 

i i 4 

: Axial  (z) 

at  1 

! 

! : 5 

• Shear  (zx) 

at  1 

i ' 6 

Radial  (x) 

at  2 

j 

r 

: 7 

. Circum.  (Theta) 

at  2 

l 

i 

/*•  (Continued) 
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Table  2.  Element  Stress  Component  Codes  for  Use  on  X-Y  Output  Command  Operation  Cards 

(continued)  

(All  components  are  stresses  unless  otherwise  denoted) 


Element 

Name 

Real  Element  Stresses 

Complex  Element  Stresses 

Component 

Code 

Component 



Component 

Code 

Component 

Real -Mag.  or 
Imag. -Phase 

TRAPRG 

8 

Axial  fz) 

at  2 

(cont.) 

9 

Shear  (zx) 

at  2 

10 

Radial  (x) 

at  3 

11 

Circum.  (Theta) 

at  3 

12 

Axial  (z) 

at  3 

13 

Shear  (zx) 

at  3 

14 

Radial  (x) 

at  4 

15 

Circum.  (Theta) 

at  4 

16 

Axial  (z) 

at  4 

17 

Shear  (zx) 

at  4 

18 

Radial  (x) 

at  5 

19 

Circum.  (Theta) 

at  5 

20 

Axial  (z) 

at  5 

21 

Shear  (zx) 

at  5 

TRBSC 

Same  as  TRIA1 

Same  as  TRIA1 

TRJA1 

Z1  = Fibre  Distance  1 

Z1  = Fibre  Distance  1 

3 

Norma  I -x 

at  Z1 

3 

Normal -x  at  1 

RM 

4 

Normal -y 

at  Z1 

4 

Normal -x  at  1 

IP 

5 

Shear-xy 

at  Z1 

5 

Normal -y  at  1 

RM 

6 

e-Shear  Angle 

at  Z1 

6 

Normal -y  at  1 

ip 

7 

Major-Principal 

at  Z1 

7 

Shear-xy  at  1 

RM 

8 

Minor-Principal 

at  Z1 

8 

Shear-xy  at  1 

TP 

9 

Maximum  Shear 

at  Z1 

Z2  = Fibre  Distance  2 

Li  = Fibre  Distance  2 

10 

Normal-x  at  2 

RM 

11 

Normal -x 

at  12 

11 

Normal -x  at  2 

IP 

12 

Normal -y 

at  12 

12 

Normal -y  at  2 

RM 

13 

Shear-xy 

at  Z2 

13 

Normal -y  at  2 

IP 

14 

0-Shear  Angle 

at  12 

14 

Shear-xv  at  2 

RM 

f 

15 

Major-Principal 

at  12 

15 

Shear-xy  at  2 

TP 

1 

16 

Minor-Principal 

at  12 

j 

17 

Maximum-Shear 

at  Z2 

TRIA2 

l 

Same  as  TRIA1 

Same  as  TRIA1 

TRIAAX 

2 

Harmonic  or  Point  Anale 

3 

Radial  (R) 

j 

4 

Axial  (Z) 

5 

Circum.  (Theta-T) 

i 

6 

Shear  (ZR) 

7 

Shear  (RT) 

1 

I 

8 

Shear  (ZT) 

t TRIARG 

2 

Radial  (x) 

3 

Circum.  (Theta) 

| 

4 

Axial  (z) 

\ 

l 

1 

5 1 

f 

! 

■ 

Shear  (zx) 

(Continued) 
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continued 

(All  components  are  stresses  unless  otherwise  denoted) 


Real  Element  Stresses 


Component 

Code 


Component 


Normal -x 
Normal -y 
Shear-xy 
e -Shear  Angle 
Major-Principal 
Minor-Principal 
Maximum  Shear 

Same  as  TRIA1 

Same  as  R0D 

Maximum 
Average 
Safety  Margin 

Same  as  TETRA 


Complex  Element  Stresses 

Component 

Real -Mag.  or 

Code 

Component 

Imag. -Phase 

2 

Normal -x 

^1 

3 

Normal -x 

m mu 

4 

Normal -y 

RM 

5 

Normal -y 

IP 

6 

Shear-xy 

RM 

7 

Shear-xy 

IP 

Same  as  TRIA1 

Same  as  R0D 

2 

Maximum 

RM 

3 

Maximum 

IP 

4 

Average 

RM 

5 

Average 

IP 

Same  as  TETRA 

If  output  is  magnitude/phase,  the  magnitude  replaces  the  real  part  and  the  phase  replaces  the 
imaginary  part. 

The  symbols  SA1,  SA2,  SA3,  SA4  and  SB1,  SB2,  SB3,  SB4  stand  for  stresses  on  end  A and  end  B at 
locations  C,  D,  E and  F,  respectively,  as  defined  on  the  first  continuation  card  of  the  PBAR  bulk 
data  card. 
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Output  Command  Operation  Cards 


(All  components  are  element  forces  (or  moments)  unless  otherwise  indicated) 


Real  Element  Forces 


Complex  Element  Forces 


Element 

Name 

Component 

Code 

Component 

Component 

Code 

Component 

BAR 

2 

3 

4 

5 
5 

7 

8 
9 

Bend-Moment  A1 
Bend-Moment  A2 
Bend-Moment  B1 
Bend-Moment  B2 
Shear-1 
Shear-2 
Axial  Force 
Torque 

2 

3 

4 

5 

6 

7 

8 
9 

Bend-Moment  A1 
Bend-Moment  A2 
Bend-Moment  B1 
Bend-Moment  B2 
Shear-1 
Shear-1 
Axial  Force 
Torque 

10 

Bend-Moment  A1 

11 

Bend-Moment  A2 

12 

Bend-Moment  B1 

13 

Bend-Moment  B2 

14 

Shear-1 

15 

Shear-2 

16 

Axial  Force 

17 

Torque 

C0NR0D 

Same  as  R0D 

Same  as  R0D 

ELAS1 

2 

Force 

2 

Force 

1 

3 

Force 

ELAS2 

2 

Force 

2 

Force 

3 

Force 

ELAS3 

2 i 

Force 

2 

Force 

! 

3 

Force 

ELAS4 

2 ! 

Force 

2 

Force 

i 

3 

Force 

EBB 

2 i 

Force  4 to  1 

3 i 

Force  2 to  1 

4 1 

Force  1 to  2 

i 

5 1 

Force  3 to  2 

6 ! 

Force  2 to  3 

j 

7 i 

Force  4 to  3 

i 

8 i 

Force  3 to  4 

9 

Force  1 to  4 

10  ! 

Kick  Force  on  1 

! 

i 

11 

Shear-12 

i 

• 

12  i 

Kick  Force  on  2 

i 

13  j 

Shear-23 

! 

14 

Kick  Force  on  3 

i 

t 

15  ; 

Shear-34 

! 

16  i 

Kick  Force  on  4 

■ 

17  ! 

1 

Shear-41 

mm 

1 

Same  as  TRIA1 

1 

Same  as  TRIA1  ; 

f 

Real -Hag.  or 
Imag. -Phase 


RM 

RH 

RH 

RH 

RH 

RH 

RH 

RH 

IP 

IP 

IP 

IP 

IP 

IP 

IP 

IP 


RH 

IP 

RH 

IP 

RM 

IP 

RH 

IP 
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Table  3.  Element  Force  Component  Codes  for  Use  on  X-Y  Output  Command  Operation  Cards 

l continue?] 

(All  components  are  element  forces  {or  moments)  unless  otherwise  indicated) 


Real  Element  Forces 

Complex  Element  Forces 

Element 

Name 

Component 

Code 

Component 

Component 

Code 

Component 

Real -Mag.  or 
Imag. -Phase 

QUAD1 

Same  as  TRIA1 

Same  as  TRIA1 

QUAD  2 

Same  as  TRIA1 

Same  as  TRIA1 

R0D 

2 

Axial  Force 

2 

Axial  Force 

RM 

3 

Torque 

3 

4 

Axial  Force 
Torque 

IP 

RM 

5 

Torque 

IP 

SHEAR 

2 

Force  Pts.  1,  3 

2 

Force  Pts.  1,  3 

RM 

3 

Force  Pts.  2,  4 

3 

Force  Pts.  1,  3 

IP 

4 

Force  Pts.  2,  4 

RM 

5 

Force  Pts.  2,  4 

IP 

TRAPAX 

2 

Harmonic  or  Point  Angle 

3 

Radial  (R)  at  1 

4 

Circum.  (Theta-T)  at  1 

5 

Axial  (Z)  at  1 

6 

Radial  (R)  at  2 

7 

Circum.  (Theta-T)  at  2 

8 

Axial  (Z)  at  2 

9 

Radial  (R)  at  3 

10 

Circum.  (Theta-T)  at  3 

11 

Axial  (Z)  at  3 

12 

Radial  (R)  at  4 

13 

Circum.  (Theta-T)  at  4 

14 

Axial  (Z)  at  4 

TRBSC 

Same  as  TRIA1 

Same  as  TRIA1 

TRIAAX 

2 

Harmonic  or  Point  Angle 

3 

Radial  (R)  at  1 

4 

Circum.  (Theta-T)  at  1 

5 

Axial  (Z)  at  1 

6 

Radial  (R)  at  2 

7 

Circum.  (Theta-T)  at  2 

8 

Axial  (Z)  at  2 

9 

Radial  (R)  at  3 

10 

Circum.  (Theta-T)  at  3 

11 

Axial  (Z)  at  3 

TRIA1 

2 

Bend-Moment-x 

2 

Bend-Moment-x 

RM 

3 

Bend-Moment-y 

3 

Bend-Moment-y 

RM 

4 

Twist-Moment 

4 

Twist-Moment 

RM 

5 

Shear-x 

5 

Shear-x 

RM 

6 

Shear-y 

6 

Shear-y 

RM 

7 

Bend-Moment-x 

IP 

8 

Bend-Moment-y 

IP 

1 

L_!_ 

Twist-Moment 

IP 

l 

(Continued) 
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ORIGINAL  PASS  ® 

OF  POOR  QUALSW 


Jab.Ie  3.  Element  Force  Component  Codes  for  Use  on  X-Y  Output  Command  Operation  Cards 

(continued) 

(All  components  are  element  forces  (or  moments)  unless  otherwise  indicated) 


Real  Element  Forces 


Complex  Element  Forces 


Element 

Name 

Component 

Code 

Component 

Component 

Code 

Component 

Real -Mag.  or 
Imag. -Phase 

TRIA1 

(cont.) 

1 

10 

11 

Shear-x 

Shear-y 

IP 

IP 

TRIA2 

Same  as  TRIA1 

Same  as  TRIA1 

TRPLT 

Same  as  TRIA1 

Same  as  TRIA1 

TUBE 

Same  as  R0D 

Sams  as  R0D 

TWIST 

2 

Moment  Pts.  1,  3 

2 

Moment  Pts.  1,  3 

RM 

3 

Moment  Pts.  2,  4 

3 

Moment  Pts.  1,  3 

IP 

d 

Moment  Pts.  2,  4 

RM 

5 

Moment  Pts.  2,  4 

IP 

4.3-66  (09/30/83) 

MR 
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X-Y  OUTPUT 


X_Y  Output  Data  Card  XYPRINT  - X-Y  Print  Output  Comnand 

Description:  Causes  generation  of  tabular  printer  output  for  the  X-Y  pairs. 

Kf-  aF4rtecribS  SgXfS  tte  Srfpl™  of*  the 
refer  to  that  card  for  details. 
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PLOTTING 


x-v  Output  Data  Card  XTOICH  . M Pond,  Output  Conmand 

“KCHMion:  Causes  generation  of  punched  card  output  for  the  X-V  pairs. 
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X-Y  Output  Data  Card  YBDIVISI0NS  - Y-directlon  Spacing 

fe-fframenplotsPeoCnlfy?S  SpaC1’n9  t0  be  USed  a1°"9  the  Y"dl>ect1on  for  non“1o9  scales  on  lower 
Format  and  Example: 


, f 


YBDIVISIONS  = 


YBDIVISIONS 


Meaning 

Number  of  uniform  spaces  to  be  used  along  the  Y-direction  for  whichever  of  the 
following  are  called  for:  BLEFT  TICS,  BRIGHT  TICS,  YAXIS  (Integer  > 0). 

Applicable  only  to  non-log  scales. 

1.  This  card  is  optional.  It  pertains  only  to  lower  half  frame  plots. 
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X-Y  OUTPUT 


X-Y  Output  Data  Card  YBGRID  LINES  - Y-grid  Lines  Request 

Inscription:  Requests  the  drawing  of  grid  lines  parallel  to  the  Y-axis  on  lower  half  frame  plots 

Format  and  Example: 

YBGRID  LINES  = 

YBGP.ID  LINES  = YES 

Meaning 

Draw  grid  lines  parallel  to  the  Y-axis  at  locations  requested  for  tic  marks. 

Do  not  draw  grid  lines  parallel  to  the  Y-axis. 

This  card  is  optional.  It  pertains  only  to  lower  half  frame  pint-;. 


Option 

YES 

N0 

Remarks:  1. 
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X-Y  Output  Data  Card  YBINTERCEPT  - X-axis  Position 

Description:  Specifies  the  location  on  the  Y-axis  where  the  X-axis  will  be  drawn  on  lower  half 
frame  plots  only. 

Format  and  Example: 

YBINTERCEPT  = 

YBINTERCEPT  = 1.0 

Option  Meaning 

y„  X-axis  will  have  its  y-coordinate  = y_  (Real) 

C 

Remarks:  1.  This  card  is  optional.  It  pertains  only  to  lower  half  frame  plots. 


< 

U 

-F 


i 

I 
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X-Y  OUTPUT 


X-Y  Output  Data  Block  YBL0G  - Logarithmic  Y-coordinate  Request 

Description:  Requests  logarithmic  scale  for  Y-caordirvates  on  lower  half  frame  plots  only. 

Format  and  Example: 

(YES 

YBL0G  = \m 

YBL0G  = YES 


Option  Meaning 

YES  Use  logarithmic  scale  for  Y-coordinates. 

N0  Use  linear  scale  for  Y-coordinates. 


Remarks:  1.  This  card  is  optional.  It  pertains  only  to  lower  half  frame  plots. 

2.  See  Remark  2 under  the  description  of  the  XL0G  card  for  default  values  for  tic 
divisions  on  log  plots. 
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X-Y  Output  Data  Card  VBMflX  - Upper  Unlit  of  Ordinate 


Description: 


Specifies  the  upper  limit  of  the  ordinate 


of  a curve  on  lower  half  frame  plots  only. 


format  and  Examole: 


YBMAX  = y 
YBMAX  = 8.0 


Option 

y 


Weaning 

Upper  Limit  of  the  ordinate  (Real). 


Remarks: 


1*  ThlS  Card  ’S  0ptional*  I*  pertains  only  to  lower  half  frame  nln 

2'  points?  iS  n0t  USGd*  the  default  value  chosen  so  as  to  accommodate  all 


1 
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X-Y  OUTPUT 

X-Y  Output  Data  Card  YBMIN  - Lower  Limit  of  Ordinate 
Description:  Specifies  the  lower  limit  of  the  ordinate  of 

Format  and  Example: 

YBMIN  = y 
YBMIN  = 2.0 


a curve  on  lower  half  frame  plots  only. 


Option 


Meaninq 


Lower  Limit  of  the  ordinate  (Real). 


Remarks:  1.  This  card  is  optional.  It  pertains  only  to  lower  half  frame  n 'Inf,. 

2'  points!  C3rd  U n0t  USed’  thS  default  va1ue  1s  chosen  50  as  accommodate  all 
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original  ms*  73 
OF  POOR  QUALflY 


K-Y  Output  Data  Card  YBTITLE  - Y-axis  Title 

Description:  Specifies  the  title  for  the  Y-axis  on  lower  half  frame  plots  only. 

Format  and  Example: 

YBTITLE  = title 

YBTITLE  = RESPONSE  0F  P0INT  1 

Option  Meaning 

title  Any  BCD  string  to  be  used  as  the  title  for  the  Y-axis. 

Remarks1:  I.  This  card  is  optional.  It  pertains  only  to  lower  half  frame  plots. 

2.  The  data  for  this  card  must  be  specified  on  only  one  physical  card. 


) 


r 

i 
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X-y  OUTPUT 


OF  POOR 


w °“tput  Data  Card  msumjss.  - v-«io  »»  s^WM,m 

»-ax«°on  lower Phalf'“ai'> plmfonlj!  t,C  ”"rks  t0  6c  skiWcd  between  labeled  tic  „arks  on  the 
Zpnnat  and  Example 


VBVALUE  PRINT  SKIP  = 
VBVALUt"  PRINT  SKIP  = 


fi 


Option 

n 

Remarks: 


Meaning 

™-er  of  tie  „arks  to  skipped  bet„ee„  labeled  tie  o„  the  Y-axis 

( nteger  a 0).  Thus,  every  (n  + l)^  tic 


1*  This  card  is 


ic  mark  on  the  Y-axis  will  be  labeled. 


optional.  It  pertains  cnT^to  lower  half  pWc 
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PLOTTING 

X-Y  Output  Data  Card  VDIVISI0NS  - Y-direction  Spacing 


ORIGINAL  PAGE  IB 
OF  POOR  QUALITY 


Description:  Specifies 
frame  plots  only. 


the  spacing  to  be  used  along  the  Y-direction  for  non-log 


scales  on  whole 


Format  and  Example1: 


YDIVISI0NS  = j 5 

YDIVI5I0NS  = a 


Option 


Meaning 


n 


f«T1Tl«.r-of  uniform  spaces  to  be  used  along  the  Y-direction  for  whichever  of  the 
following  are  called  for:  LEFT  TICS,  RIGHT  TICS,  YAXIS  (Integer  >0) 

Applicable  only  to  non-log  scales.  umeger  u|. 


Remarks:  1.  This  card  is  optional.  It  pertains  only  to  whole  frame  plots. 
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X-Y  OUTPUT 


X-Y  Output  Data  Card  YGRID  LINES  - Y-grid  Lines  Request 


Mc.ription;  Requests  the  drawing  of  grid  lines  parallel  to  the  Y-axis  on  whole  frame  plots  only. 
Format  and  Example: 


YGRID  LINES  = 
YGRID  LINES  = 


YES 


-Option.  Weaning 

Draw  9*"id  lines  parallel  to  the  Y-axis  at  locations  requested  for  tic  marks. 
Do  not  draw  grid  lines  parallel  to  the  Y-axis. 

Remarks:  1.  This  card  is  optional.  It  pertains  only  to  whole  frame  plots. 
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PLOTTING 


X-Y  Output  Data  Card  YINTERCEPT  - X-axis  Position 

Description:  Specifies  the  location  on  the  Y-axis  where  the  X-axis  will  be  drawn  on  whole  frame 
plots  only. 

Format  and  Example: 

YINTERCEPT  - 
YINTERCEPT  = 1.0 


Option 

*c 

Remarks : 


Meaning 

X-axis  will  have  its  y-coordinate  = yc  (Real) 

1*  This  card  is  optional.  It  pertains  only  to  whole  frame  plots. 
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X-Y  OUTPUT 


X-Y  Output  Data  Block  YL0G  - Logarithmic  Y-coordinate  Request 

Description:  Requests  logarithmic  scale  for  Y-coordinates  on  whole  frame  plots  only. 
Format  and  Example: 


YL0G  = YES 

Meaning 

Use  logarithmic  scale  for  Y-coordinates. 

Use  linear  scale  for  Y-coordinates. 

1.  This  card  is  optional.  It  pertains  only  to  whole  frame  plots. 

d?»ei“  ' lSge^StI.d“Cr,Pt1°n  °f  W “rd  f°r  f»r  «c 


Option 

YES 

N0 

Remarks : 
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X-Y  Output  Data  Card  YMAX  - Upper  Limit  of  Ordinate 

Description:  Specifies  the  upper  limit  of  the  ordinate  of  a curve  on  whole  frame  plots  only. 

Format  and  Example: 

YHAX  = y 
YMAX  = 8.0 

^-■on  Meaning 

y Upper  Limit  of  the  ordinate  (Real). 

Remarks:  1.  This  card  is  optional.  It  pertains  only  to  whole  frame  plots. 

2*  Card  1S  not  used’  the  defau1t  value  is  chosen  so  as  to  accommodate  all 


’i 

i 

I 
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X-Y  OUTPUT 


X-Y  Output  Data  Card  YMIN  - Lower  Limit  of  Ordinate 

Description:  Specifies  the  lower  limit  of  the  ordinate  of  a curve  on  whole  frame  plots  only. 

Format  and  Example: 

YMIN  = y 
YMIN  « 2.0 

•°Pt''on  Meaning 

y Lower  Limit  of  the  ordinate  (Real). 

Remarks.;  1.  This  card  is  optional.  It  pertains  only  to  whole  frame  plots. 

2.  If  this  card  is  not  used,  the  default  value  is  chosen  so  as  to  accommodate  all 

fJU  J lILb  • 
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PLOTTING 


X-Y  Output  Data  Card  YPAPER  - Pi0t  Frame  Y-dimension 


Er,e^3  ^ar!Sfzi*in^ 


^or  table  and  drum  plotters, 
x 10.23  inches  and  is  not  under 


Format  and  Example? 
YPAPER  = y 
YPAPER  = 12.0 


Option 

Meaning 

y Y-dimension  of  the  plot  frame  in  inches  (0.0  < y % 30.0) 

frame 'and  SowKl?^)^"5  *°  ^as  °f  frame,  upper  half 

2.  If  this  card  is  not  used,  the  following  default  values  are  used: 


| Plotter  model 
i 

Default  value  for  y (inches)  | 

{ Table 

* 1 

8.5  ! 

! Drum 

i 

30.0  | 

J 

3.  See  Section  4.1.1  for  an  important  discussion  on  plot  frame  size  and  character  si 


ze. 


i 
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X-Y  OUTPUT 


X-Y  Output  Data  Card  YTDIVISIONS  - Y-direction  Spacing 


Description:  Specifies  the  spacing  to  be  used  along  the  Y-direction  for  non-log  scales  on  upper 
half  frame  plots  only. 


Format  and  Example: 


YTDIVISIONS  = j5 

YTDIVISIONS  = 4 


Option 


Meaning 


n Number  of  uniform  spaces  to  be  used  along  the  Y-direction  for  whichever  of  the 

following  are  called  for:  TLEFT  TICS,  TRIGHT  TICS,  YAXIS  (Integer  > 0). 

Applicable  only  to  non-log  scales. 


Remarks : 1.  This  card  is  optional.  It  pertains  only  to  upper  half  frame  plots. 
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PLOTTING 

X-Y  Output  Data  Card  VTGRID  LINES  - Y-grid  Lines  Request 

j^scnption:  Requests  the  drawing  of  grid  lines  parallel  to  the  Y-axis  on  tipper  half  frame  plots 


Format  and  Example: 


YTGRID  LINES  = 
YTGRID  LINES  = 


YES 


Remarks: 


Draw  grid  lines  parallel  to  the  Y-axis  at  locations  requested  for  tic  marks. 
Do  not  draw  grid  lines  parallel  to  the  Y-axis. 


This  card  is  optional. 
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X-Y  OUTPUT 


X-Y  Output  Data  Card  YTINTERCEPT  - X-axis  Position 


Description:  Specifies  the  location  on  the  Y-axis  where  the  X-axis  will  be  drawn  on  upper  half 

frame  plots  only. 


Format  and  Example: 

iyc  ' 

YTINTERCEPT  = Qca 

YTINTERCEPT  = 1.0 


Option 

yc 

Remarks : 


Meaning 

X-axis  will  have  its  y-coordinate  = yc 
This  card  is  optional.  It  pertains  only  to 


(Real) 

upper  half  frame  plots. 
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X-Y  Output  Data  Card  YTITLE  - Y-axis  Title 

Description:  Specifies  the  title  for  the  Y-axis  on  whole  frame  plots  only. 

Format  and  Example: 

= title 

= RESPONSE  0F  P0INT  1 

Meaning 

Any  BCD  string  to  be  used  as  the  title  for  the  Y-axis. 
Remarks.;  1.  This  card  is  optional.  It  pertains  only  to  whole  frame  plots 


YTITLE 

YTITLE 

Option 

title 


?! 


4.3-78  (09/30/83) 

}%5l 

ISB*' — 

tfill^y^T^iFT<iTTitfir^i^iriTlfiri>MlttlBlffVaf<J:*'lrtiiilrii^fiiiii:n'iTiiiiTii- Ti~  ill  ii  i N i r~r  in  i i n uni  imii )7?n''i 


X-Y  OUTPUT 


ft 


X-Y  Output  Data  Block  YTL06  - Logarithmic  Y-coordinate  Request 

Description:  Requests  logarithmic  scale  for  Y-coordinates  on  upper  half  frame  plots  only. 
Format  and  Example: 


YTL0G  = 
YTL0G  = 


[YES 

m 

YES 


Option 

YES 

N0 


Meaning 

Use  logarithmic  scale  for  Y-coordinates. 
Use  linear  scale  for  Y-coordinates. 


Remarks:  1.  This  card  is  optional.  It  pertains  only  to  upper  half  frame  plots. 

2.  See  Remark  2 under  the  description  of  the  XL0G  card  for  default  values  for  tic 
divisions  on  log  plots. 


% <■ 
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PLOTTING 


. '•  X-Y  Output  Data  Card  YTMAX  - Upper  Limit  of  Ordinate 

W 

'•'V. 

'I,  Description:  Specifies  the  upper  limit  of  the  ordinate  of  a curve  on  upper  half  frame  plots  only. 

ii< 

:'v  Format  and  Example: 

YTMAX  = y 
YTMAX  = 8.0 

QpLifin  Meaning 

i y 

Remarks:  1. 

2. 


Upper  Limit  of  the  ordinate  (Real). 

This  card  is  optional.  It  pertains  only  to  upper  half  frame  plots. 

If  this  card  is  not  used,  the  default  value  is  chosen  so  as  to  accommodate  all 
points. 
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X-Y  OUTPUT 


X-Y  Output  Data  Card  VTMIN  - Lower  Limit  of  Ordinate 

Description:  Specifies  the  lower  limit  of  the  ordinate  of  a curve  on  upper  half  frame  plots  only. 

Format  and  Example: 

YTMIN  = y 
YTMIN  = 2.0 

Option  Meaning 

y Lower  Limit  of  the  ordinate  (Real). 

Remarks : 1.  This  card  is  optional.  It  pertains  only  to  upper  half  frame  plots. 

2.  If  this  card  is  not  used,  the  default  value  is  chosen  so  as  to  accommodate  all 
points. 
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X-y  Output  Data  Card  YTTITLE  - Y-axis  Title 

— CHpt1°n:  SPecifies  the  title  for  the  Y-axis  on  upper  half  frame  plots  only. 

Format  and  Example; 

YTTITLE  = title 

YTTITLE  = RESPONSE  0F  P0INT  1 


Option 

title 


Weaning 

Any  BCD  string  to  be  used  as  the  title  for  the  Y-axis 


Rgn^rics:  1.  This  card  is  optional.  It  pertains  only  to  upper  half  frame  pint.. 

2.  The  data  for  this  card  must  be  specified  on  only  one  physical  card. 


( 

) 
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X-Y  Output  Data  Card  YVALUE  PRINT  SKIP  - Y-tic  Skip  Specification 


ral^olePS2^o\hs%7y.er  °f  MC  *“  be  SkipP'd  bet"Kn  ,aMed  «'  «■*»  on  the 


Format  and  Example: 

YVALUE  PRINT  SKIP  = jj 

YVALUE  PRINT  SKIP  = 1 


Option 

n 


Meaning 

Number  of  tic  marks  to  skipped  between  labeled  tic  marks  on  the  Y-axis 
(Integer  a 0).  Thus,  every  (n  + l)th  tic  mark  on  the  Y-axis  will  be  labeled. 


Remarks:  1.  This  card  is  optional.  It  pertains  only  to  whole  frame  pints. 

j- 
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4.4  NASTRAN  GENERAL  PURPOSE  PLOTTER  (NASTPLT)  FILE 

As  indicated  in  Section  4.1,  the  NASTRAN  plotting  software  is  completely  independent  of  any 
particular  plotting  hardware.  This  protects  the  NASTRAN  software  from  being  impacted  by  changes, 
additions  or  deletions  made  to  any  particular  plotting  hardware.  Instead,  the  plot  file  produced 
by  NASTRAN  (the  actual  NASTRAN  plot  output  may  reside  either  on  physical  tape  or  on  mass  storage 
device)  is  meant  for  a hypothetical  plotter  termed  the  NASTRAN  General  Purpose  Plotter  (NASTPLT) 
and  is  not  suitable  for  use  directly  by  any  particular  plotter.  In  order  to  use  this  NASTPLT  file 
to  obtain  plots  on  any  particular  user's  plotter,  the  user's  installation  must  have  available  an 
external  translator  program  to  interpret  this  plot  file  and  create  plots  on  the  user's  plotter. 
Thus,  in  order  to  obtain  plots  using  NASTRAN,  two  programs  must  be  run:  first,  NASTRAN  itself,  to 
generate  the  NASTPLT  file;  and  then  the  external  translator  program,  to  interpret  this  plot  file. 

The  purpose  of  this  section  is  to  explain  the  characteristics  and  construction  of  the  NASTPLT 
file,  so  that  a user/programmer  will  be  able  to  write  a program  to  translate  this  plot  file  for  his 
plotter.  Understanding  the  overall  logic  used  by  the  NASTRAN  plotter  software  package  in  producing 
a plot  file  will  simplify  the  task  of  writing  this  translator  program.  It  is  therefore  recommended 
that  the  user/programmer  familiarize  himself  not  only  with  this  section,  but  also  with  Section  6.10 
of  the  Programmer's  Manual,  dealing  with  the  plotting  software  in  NASTRAN. 

The  NASTPLT  file  is  composed  of  a simple  set  of  elementary  plot  operations,  which  can  be 
easily  deciphered  by  a FORTRAN  program  on  any  digital  computer.  As  each  operation  is  deciphered, 
the  translator  program  should  direct  the  receiving  plotter  to  appropriate  action.  This  would 
normally  be  done  by  using  the  installation  software  to  interface  between  the  translator  program  and 
the  receiving  plotter.  If  appropriate  external  translator  programs  are  written,  it  is  thus 
possible  to  obtain  NASTRAN  plots  on  any  plotter. 

4.4.1  Description  of  the  NASTPLT  File 

The  NASTPLT  file  is  a fixed-length  record  file.  An  end-of-file  mark  follows  the  last  plot 
only.  Each  record  of  the  file  is  composed  of  3000  n-bit  bytes  (or  characters),  each  byte  (or 
character)  containing  an  unsigned  integer.  The  value  of  n (the  number  of  bits  per  byte)  depends  on 
the  machine  type.  On  the  CDC  and  UNIVAC  versions,  n is  equal  to  6;  on  the  IBM  and  DEC  VAX 
versions,  r is  equal  to  8.  Thus,  each  record  of  3000  unsigned  integers  consists  of  300  words  on 
the  CDC  (where  the  word  length  is  60  bits),  500  words  on  the  UNIVAC  (word  length:  36  bits)  and  750 
words  on  the  IBM  and  DEC  VAX  (word  length:  32  bits). 
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Each  record  of  the  NASTPLT  file  is  composed  of  100  plot  commands,  each  command  being  composed 

of  30  bytes  or  unsigned  integers  {3  words  on  the  CDC,  5 words  on  the  UNIVAC  and  15  half-words  on 

the  IBM  and  DEC  VAX).  Not  all  plot  commands  will  have  useful  information  in  all  30  bytes.  Some 
commands  use  only  two  of  the  30  bytes,  while  others  use  22.  The  general  format  of  each  command  is 
as  follows: 

where: 

P = plot  command, 

C = control  index, 

R-  = decimal  digit  of  an  integer  called  R, 

Si  - decimal  digit  of  an  integer  called  S, 

T.  = decimal  digit  of  an  integer  called  T, 

IK  = decimal  digit  of  an  integer  called  U, 

0 = zero. 

The  plot  command  is  an  n-bit  integer,  any  one  of  seven  (7)  possible  plot  commands,  as  follows: 

0 = no  operation, 

1 = start  new  plot, 

2 = select  camera, 

3 = skip  to  a new  frame, 

4 = type  a character  (may  also  = 14), 

5 = draw  a line  (may  also  = 15), 

6 = draw  an  axis  (may  also  = 16). 

The  control  index  is  also  an  n-bit  integer.  It  may  be  a pen  number,  a line  density,  a camera 
number,  or  a pointer  into  a list  of  characters  and  symbols.  The  four  integer  values  (R,S,T,U) 
specified  in  a command  must  be  reconstructed  by  the  external  translator  program.  Each  integer 
value  is  represented  in  the  command  as  follows: 

d4d3d2dld0  * 

where  the  original  integer  value  is  given  by: 

4 3 2 1 0 

d410  + d310  + d210  + dx10  + dQ10  . 
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The  significance  of  each  of  the  four  integer  values  (R,S,T,U)  may  vary  from  one  plot  command  to 
another.  This  is  discussed  in  the  next  section. 

4.4.2  Description  of  the  Plot  Commands  on  the  NASTPLT  File 

The  seven  possible  plot  commands  on  the  NASTPLT  file  are  described  here. 

The  no-operation  (0)  command  is  simply  a padding  for  plot  records  which  may  otherwise  have 
been  less  than  300  bytes  long.  All  30  bytes  of  this  command  will  be  zero. 

The  start-new-plot  (1)  command  will  always  be  the  first  command  introducing  each  new  plot. 
The  first  integer  (R)  will  be  the  plot  number.  The  second  and  third  integers  (S  and  T)  are  the 
maximum  x and  y values  specified  in  any  other  command  for  this  plot.  The  minimum  x and  y values 
are  always  z . ro  and  are  therefore  not  specified  in  the  start  new  plot  command.  If  necessary,  the 
translator  program  can  use  these  maximum  x and  y values  to  scale  subsequent  integer  values  so  that 
the  plot  will  not  exceed  the  limits  of  the  plotting  surface.  The  plot  number  is  included  because 
some  plotters  require  the  plot  number  as  part  of  the  first  command  for  each  new  plot.  In  addition, 
if  the  receiving  plotter  is  a table  plotter,  the  translator  program  should  issue  a command  to  the 
plotter  which  will  stop  it  so  that  the  plotter  operator  can  change  the  paper.  If  the  plotter  is  a 
drum  plotter,  the  translator  program  must  skip  a sufficient  amount  of  paper  to  ensure  that  the 
previous  plot  will  not  be  over-plotted.  And  if  the  receiving  plotter  is  a microfilm  plotter, 
nothing  else  need  be  done. 

The  select-camera  (2)  command  uses  only  the  control  index  {C}.  The  remaining  28  bytes  are 
always  zeros.  This  command  is  meaningful  only  on  a microfilm  plotter  having  both  film  and  hardcopy 
output.  The  control  index  is  the  camera  or  output  medium  request  number:  1 = film  only;  2 = 
hardcopy  (paper)  only;  and  3 = both.  Upon  receiving  this  command,  the  translator  program  should 
issue  a command  to  the  receiving  plotter  selecting  the  requested  camera  or  output  medium,  then  this 
command  should  be  ignored. 

The  skip-to-a-new-frame  (3)  command  also  uses  only  the  control  index.  The  remaining  28  bytes 
are  always  zeros.  This  command  is  meaningful  only  on  a microfilm  plotter.  The  control  index  is 
the  camera  or  output  medium  request  number:  I = film  only;  2 = hardcopy  (paper)  only;  and  3 = 
both.  The  appropriate  camera  will  have  already  been  selected  in  a previous  select-camera  command. 
The  only  reason  the  camera  number  is  included  in  this  command  is  because  some  microfilm  plotters 
require  the  camera  or  output  medium  to  be  specified  in  both  select  camera  and  skip  frame  commands. 
Upon  receiving  this  command,  the  translator  program  should  issue  a command  to  the  receiving  plotter 
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to  skip  to  a new  frame.  If  the  receiving  plotter  is  not  a microfilm  plotter,  then  this  conmand 
should  be  ignored.  Note:  at  least  one  skip-to-a-new-frame  command  will  appear  after  each 
start-new-plot  command  and  before  the  next  start-new-plot  command. 

The  type-character  (4),  draw-line  (5),  and  draw-axis  (6)  commands  will  always  occur  in  sets, 
!.e.,  a set  of  typ^character  commands,  a set  of  draw-line  commands,  a set  of  draw-axis  commands. 
There  may  be  more  than  one  set  of  each  type  of  command,  but,  within  a set,  the  commands  will  all  be 
of  the  same  type.  This  is  done  because  on  some  plotters  it  is  very  inefficient  to  frequently 
change  modes  (e.g.,  typing  mode,  line  drawing  mode)  of  operation.  The  plot  command  of  the  first 
conmand  in  a set  will  always  = 10  + the  basic  plot  command  value,  i.e.,  type-character  = 14; 
draw-line  = 15;  and  draw-axis  = 15.  In  all  subsequent  plot  commands  in  the  set,  the  plot  command 
value  will  always  equal  the  basic  plot  command  value. 

For  a type-character  command,  the  control  index  is  a pointer  into  a specific  list  of 
characters  and  special  symbols.  The  list  of  characters  and  symbols  to  which  the  pointer  applies  is 
given  in  Table  1.  The  first  two  integer  values  (R  and  S)  in  the  plot  conmand  represent  the  x and  y 
coordinates  of  the  point  on  the  plotting  surface  at  which  the  center  of  the  character  or  symbol 
should  be  typed.  The  next  integer  value  (T)  represents  the  character  scale  value  {see  the 
description  of  the  CSCALE  card  in  Section  4 .3.2.4)  to  be  used  in  the  plotting.  The  remaining  13 
bytes  of  the  command  are  always  zeros.  Upon  receipt  of  a type-character  cofimand,  the  translator 
program  should  issue  a command  to  the  receiving  plotter  to  type  the  requested  character  or  special 
symbol  (using  the  CSCALE  value,  if  possible  and  appropriate)  at  the  specified  point.  Of  course, 
there  is  no  guarantee  that  all  the  possible  characters  and  special  symbols  can  be  typed  by  the 
receiving  plotter.  If  any  character  or  special  symbol  cannot  be  typed  by  the  receiving  plotter, 
the  translator  program  will  then  have  to  make  a substitution  or  not  type  the  character  at  all. 

For  a draw-line  command,  the  control  index  is  either  a pen  number  (for  table  and  drum 
plotters)  or  a line  density  (for  microfilm  plotters).  If  the  receiving  plotter  is  a microfilm 
plotter,  it  is  recommended  that  the  translator  program  simply  draw  the  line  as  many  times  as  is 
indicated  by  the  line  density  value,  rather  than  using  any  special  density  settings  available  on 
the  plotter  hardware.  The  first  two  integer  values  (R  and  S)  represent  the  x and  y coordinates  of 
the  starting  point  of  the  line.  The  next  two  integer  values  (T  and  U)  represent  the  x and  y 
coordinates  of  the  ending  point  of  the  line.  The  last  8 bytes  of  the  command  are  always  zeros. 

Upon  receipt  of  this  command,  the  translator  program  should  issue  a command  to  the  receiving 
plotter  to  draw  the  line.  Note:  some  plotters  require  that  a line  be  broken  into  a series  of 
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Table  1.  Characters  and  symbols  indicated  by  the  pointer  in  the 
type-character  plot  command 


Pointer  Value 

Character/Symbol 

Pointer  Value 

Character/Symbol 

1 

0 

27 

Q 

2 

1 

28 

R 

3 

2 

29 

s 

4 

3 

30 

T 

5 

4 

31 

u 

6 

5 

32 

v 

7 

6 

33 

w 

8 

7 

34 

X 

9 

8 

35 

Y 

10 

9 

36 

z 

11 

A 

37 

f 

12 

B 

38 

) 

13 

C 

• 39 

+ 

14 

D 

40 

15 

E 

41 

* 

16 

F 

42 

/ 

17 

G 

43 

18 

H 

44 

19 

I 

45 

20 

<1 

46 

$ 

21 

K 

47 

22 

L 

48 

© 

23 

M 

49 

0 

24 

N 

50 

□ 

25 

0 

51 

0 

26 

P 

L 

52 

A 

«-»• 
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short  lines.  If  this  is  the  case  on  the  receiving  plotter,  the  translator  program  will  have  to 
accomplish  this  task  unless  the  installation  software  makes  provision  for  this  automatically. 

The  draw-axis  command  is  identical  to  the  draw-line  command.  The  only  difference  is  in  the 
orientation  of  the  drawn  line.  The  line  drawn  by  a draw-axis  command  will  always  be  either 
norizontal  or  vertical.  For  most  plotters,  the  translator  program  will  handle  this  command  just 
like  a draw-line  command.  However,  some  plotters,  which  would  ordinarily  require  that  lines  be 
broken  into  a series  of  short  lines,  may  have  a special  command  available  to  draw  a horizontal  or 
vertical  line  of  any  length.  For  these  few  plotters  only  will  this  commana  have  any  special 
significance  in  the  translator  program.  If  such  is  the  situation,  the  translator  program,  upon 
receipt  of  this  command,  should  issue  a command  to  the  receiving  plotter  to  draw  the  axis. 
Otherwise,  the  translator  program  should  simply  issue  a command  to  the  receiving  plotter  to  draw  a 
line  representing  the  axis. 
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5.1  INTRODUCTION 

In  addition  to  using  the  rigid  formats  provided  automatically  fay  NASTRAN,  the  user  may  wish 
to  execute  a series  of  modules  in  a different  manner  than  provided  by  a rigid  format.  Or,  he 
may  wish  to  perforin  a series  of  matrix  operations  which  are  not  contained  in  any  existing  rigid 
format.  If  the 'modifications  to  an  existing  rigid  format  are  minor,  the  ALTER  feature  described 
in  Section  2 may  be  employed.  Otherwise,  a user-written  Direct  Matrix  Abstraction  Program  {DMAP) 
should  be  used. 

DMAP  is  the  user-oriented  language  used  by  NASTRAN  to  solve  problems.  A rigid  format  is 
basically  a collection  of  statements  in  this  language.  DMAP,  like  English  or  FORTRAN,  has  many 
grammatical  rules  which  must  be  followed  to  be  interpretable  by  the  NASTRAN  DMAP  compiler.  Section 

5.2  provides  the  user  with  the  rules  of  DMAP  which  will  allow  him  to  understand  the  rigid  format 
DMAP  sequences,  write  ALTER  packages,  and  construct  his  own  DMAP  sequences  using  the  many  modules 
contained  in  the  NASTRAN  DMAP  repertoire. 

Section  5.3  is  an  index  of  matrix,  utility,  user  and  executive  DMAP  modules  which  are  con- 
tained in  Sections  5.4  thru  5.7  respectively. 

Sections  5.4  thru  5.7  describe  individually  the  many  nonstructurally  oriented  modules  con- 
tained in  the  NASTRAN  library.  Section  5.8  provides  several  examples  of  DMAP  usage. 

User-written  modules  must  conform  to  the  rules  and  usage  conventions  described  herein. 

Section  5.8  illustrates  the  use  of  DMAP  operations  in  both  the  standard  method  (as  rigid 
formats  are  written)  and  in  the  improved  method. 

Section  5.9  describes  the  automatic  ALTERS  to  a rigid  format  which  result  from  each  of  the 
Automated  Multi-stage  Substructuring  commands  invoked  by  the  user. 

Section  5.10  contains  descriptions  and  uses  of  functional  modules  which  are  of  general 
utility  to  the  user  but  have  not  been  permanently  incorporated  into  the  rigid  formats. 
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5.2  DMAP  RULES 

Granmatically,  DMAP  instructions  consist  of  two  types:  Executive  Operation  Instructions  and 
Functional  Nodule  Instructions.  Grammatical  rules  for  these  two  types  of  instructions  win  be 
discussed  separately  in  subsequent  sections. 

Functional  nodules  are  arbitrarily  classified  as  structural  nodules,  natrix  operation 
modules,  utility  modules,  or  user-generated  modules. 

The  DMAP  se, ounce  itself  consists  of  a series  of  DMAP  instructions  or  statements,  the  first 
of  which  is  BEGIN  or  XDMAP  and  the  last  of  which  is  END.  The  remaining  st.te.nnts  consist  of 
Executi ve  Operation  instructions  and  Functional  Module  calls. 


5,2J  DMflP  Ru7es  f°r  Functional  Module  Instn^-innc 


The  primary  characteristic  of  the  Functional  Nodule  DMAP  instruction  is  its  prescribed  fornat. 
he  general  form  of  the  Functional  Module  DMAP  statement  is: 

« II ,12,  ,Im/01 ,02,  ,(Sfn/al ,bl ,pl/a2,b2,p2- — /az,bz,pz  $ 

where  M0D  is  the  DMAP  Functional  Module  name, 

li;  i = ,m  are  the  Input  Data  Block  names, 

and  si’h-i  hi!’?  ar?  0u‘tput  Data  Block  names, 
ai>bi,pi,  i = l,z  are  the  Parameter  Sections. 

In  the  general  for,  shown  above,  commas  (,)  are  used  to  separate  several  like  items  while 

slashes  (/)  are  used  to  separate  sections  fro,  one  another.  The  module  name  is  separated  from  the 

rest  of  the  instruction  by  a blank  or  a cornua  (,).  The  dollar  sign  („  is  used  to  end  the  instruc- 

n and  is  not  required  unless  the  instruction  ends  in  the  delimiter  /.  A DMAP  statement  is 

restricted  to  columns  1 through  72.  Information  beyond  column  72  is  ignored.  If  the  entire  DMAP 

instruction  does  not  fit  on  one  card,  the  last  delimiter  (not  followed  by  a $ sign)  causes  the 

next  card  to  be  read  as  a continuation.  Thus,  one  DMAP  instruction  may  require  several  cards. 

Blanks  may  be  used  in  conjunction  with  any  of  the  above  delimiters  for  ease  of  reading  If  it  is 

desired  to  preserve  the  output  alignment  of  the  printed  Instructions,  the  module  name  is  begun 

in  column  1 and  the  rest  of  the  instruction  is  begun  in  column  10  when  supplying  alters  to  a 
Rigid  Format. 

A functional  module  communicates  with  other  modules  and  the  executive  system  entriely  through 
its  inputs,  outputs  and  parameters.  The  characteristics  or  attributes  of  each  functional  module 
are  contained  in  the  Module  Properties  List  (MPL)  described  in  Section  2.4  of  the  Programmer's 


5.2-1  {12/29/78) 


IQ- Up 


PRECEDING  PAGE  BLANK  NOT  FILMED 


DMAP  RULES 


Manual  and  are  reflected  in  the  DMAP  Module  Descriptions  that  follow  in  Section  5.3  and  in  the 
Module  Functional  Descriptions  contained  in  Chapter  4 of  the  Programmer's  Manual.  The  module 
is  a BCD  value  (which  consists  of  an  alphabetic  character  followed  by  up  to  seven  additional 
alphanumeric  characters)  and  must  correspond  to  an  entry  in  the  MPL.  A Data  Block  name  may  be 
either  a BCD  value  or  null.  The  absence  of  a BCD  value  indicates  that  the  Data  Block  is  not 
needed  for  a particular  application. 


preceding  page  blank  not  filmed 
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•5.2. 1.1  Functional  Module  DMAP  Statements 

Each  Functional  Module  DMAP  statement  must  conform  to  the  MPL  regarding: 

1.  Name  spelling 

2.  Number  of  input  data  blocks 

3.  Number  of  output  data  blocks 

4.  Number  of  parameters 

5.  Type  of  each  parameter 

Note:  See  Sections  5. 2. 1.3  and  5. 2. 1.4  for  allowable  exceptions  to  these  rules. 

5. 2. 1.2  Functional  Module  Names 

The  only  Functional  Module  DMAP  names  allowed  are  those  contained  in  the  MPL.  Therefore,  if 
a user  wishes  to  add  a module,  he  must  either  use  one  of  the  User  Module  names  provided  (see 
Section  5.6)  or  add  a name  to  the  MPL.  The  Programmer's  Manual  should  be  consulted  when  adding 
a new  module  to  NASTRAN. 

5. 2. 1.3  Functional  Module  Input  Data  Blocks 

In  most  cases  an  input  data  block  should  have  been  previously  defined  in  a DMAP  program 
before  it  is  used.  However,  there  may  be  instances  in  which  a module  can  handle,  or  may  even 
expect,  a data  block  to  be  undefined  at  the  time  the  module  is  initially  called.  An  input  data 
block  is  previously  defined  if  it  appears  as  an  output  data  block  in  a previous  DMAP  instruction, 
as  output  from  the  Input  File  Processor,  any  user-input  (via  Bulk  Data  Cards)  DMI  or  DTI  data 
block  name,  or  exists  on  the  Old  Problem  Tape  in  a restart  problem.  Although  the  number  of  data 
blocks  is  prescribed,  if  any  number  of  final  data  blocks  are  null,  they  may  be  omitted  from  the 
section.  For  example,  the  module  TABPT , which  uses  five  input  data  blocks,  may  be  defined  by: 

TABPT  GE0M1 , , , , //  $ 
or 

TABPT  GE0M1  //  $ 

A potentially  fatal  error  message  (See  Section  5.2.1. 7)  will  be  issued  at  compilation  time  to 
warn  the  user  that  a discrepancy  in  the  data  block  name  list  has  been  detected.  This  is  also  true 
in  the  event  that  a previously  undefined  data  block  is  used  as  input.  Also,  see  the  "error-level" 
option  on  the  XDMAP  compiler  option  card  which  may  be  invoked  by  the  user  to  terminate  execution 
in  the  event  of  such  errors. 
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5. 2. 1.4  Functional  Module  Output  Data  Blocks 

In  general,  a data  block  name  will  appear  as  output  only  once.  However,  there  are  cases  in 
which  an  output  data  block  may  be  of  no  subsequent  use  in  a DMAP  program.  In  such  a case  the  name 
may  be  used  again,  but  caution  should  be  used  when  employing  such  techniques.  Although  the  number 
of  output  data  blocks  is  prescribed,  the  data  block  name  list  may  be  abbreviated  in  the  manner  of 

Section  5. 2. 1.3.  Potentially  fatal  error  messages  will  warn  the  user  if  possible  ambiguities  may 
occur  from  these  usages. 


5. 2. 1.5  Functional  Module  Parameters 


Parameters  may  serve  many  purposes  in  a DMAP  program.  They  may  pass  data  values  into  and/or 
out  from  a module,  or  they  may  be  used  as  flags  to  control  the  computational  flow  within  the 
module  or  the  DMAP  program.  There  are  two  allowable  forms  of  the  parameter  section  of  the  DMAP 
instruction.  The  first  explicitly  states  the  attributes  of  the  parameters,  while  the  second  is  a 
bnefer  simplified  specification.  The  general  form  of  the  formal  parameter  section  is 


/ ai,bi,pi  / 


where  the  allowable  parameter  specifications  are: 


Parameter  value  is  variable  and  may  be  changed 
by  the  module  during  execution. 

Parameter  value  is  prescribed  initially  by  the 
user  and  is  an  unalterable  constant. 

Parameter  is  of  type  V,  and  will  be  saved 
automatically  at  completion  of  module. 

(See  description  of  the  SAVE  instruction.) 


Pfr™eter  val“e  may  be  specified  on  a 
PARAM  Bulk  Data  card. 

Parameter  value  may  not  be  specified  on 
a PARAM  Bulk  Data  card. 


pi 


PNAME  = v 

PNAME 

v 


PNAME  is  a BCD  name  selected  by  the  user  to 
represent  a given  parameter. 


Ihe  default  values  for  ai  and  bi  depend  on  the  value  given  for  pi,  as  described  below.  The 
three  forms  available  for  pi  require  additional  clarification.  The  symbol  V represents  an 
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actual  numeric  value  for  the  parameter  and  may  be  used  only  when  ai  = C and  bi  = N.  The  other 
forms  will  be  clarified  by  the  examples  found  at  the  end  of  this  section.  Each  parameter  has  an 
initial  value  which  is  established  when  the  DMAP  sequence  is  compiled  during  execution  of  the 
NASTRAN  preface.  The  means  by  which  initial  values  are  established  for  all  DMAP  parameters  will 
be  explained  by  the  symbolic  examples  that  follow.  The  value  used  at  execution  time  may  differ 
from  the  initial  value  if  and  only  if  the  module  changes  the  value,  if  ai  = "V",  and  the  parameter 
name  appears  in  a SAVE  (see  Section  5.7)  instruction  immediately  following  the  module. 

The  formal  parameter  specifications  defined  above  can,  in  frequently  encountered  instances, 
be  greatly  simplified.  Situations  where  these  simplifications  may  be  used  are: 

1.  / C,N,v  / can  be  written  as  / v / 

The  value  V is  written  exactly  as  it  would  be  in  the  formal  specification  with  the 
exception  of  BCD  constant  parameters,  in  which  case  the  BCD  strinq  is  enclosed  bv 
asterisks,  i.e.,  / *STRING*  / . y 

2.  / V,N,PNAME  / can  be  written  as  / PNAME  / 

/ V,N,PNAME=v  / can  be  written  as  / PNAME=v  / 

Again,  in  the  case  where  the  value  'v'  appears,  it  is  written  exactly  as  in  the  case  of 
the  formal  specification.  In  this  case,  BCD  strings  are  not  delimited  by  asterisks. 

3.  / (default  value)  / can  be  written  as  // 

If  a particular  parameter  has  a predefined  default  value  specified  in  the  Module 
Properties  List  (MPL),  and  the  user  wishes  to  choose  this  value,  then  it  is  necessary 
only  to  code  successive  slashes.  If  a parameter  does  not  have  a default  value,  an  error 
message  will  be  issued. 


Six  parameter  types  are  available  and  the  type  of  each  parameter  is  given  in  the  MPL  and  may 


not  be  changed.  The  types  and  examples  of  values 

Parameter  Type 

Integer 

Real 

BCD 

Double  Precision 
Complex  Single  Precision 
Complex  Double  Precision 

Many  possible  forms  of  the  parameter  section 
to  clarify  the  possibilities. 


as  they  would  be  written  in  DMAP  are  given  below: 


Value  Examples 

7-2  0 

-3.6  2.4+5  0.01-3 

VAR01  STRING3  B3R56 

2.5D-3  1.354D7 

(1.0, -3. 24) 

(1 .230-2, -3. 67D2) 


may  be  used.  The  following  examples  will  help 


This  is  equivalent  to  / C,N,v  / where  v is  the  MPL  default  value  which  must  exist. 
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/ C,Y,v  Constant  input  parameter 

Examples:  / C,N,0  / C,N,BKL0  / C,N,(1 .0,-1 .0) 

or 

/ 0 / *BKLO*  / (1.0, -1.0) 

In  the  examples  shown,  both  in  formal  and  simplified  form,  the  values  0 (integer), 
BKLO  (BCD),  and  l.O-il.O  (complex  single  precision)  are  defined. 

/ C,Y, PNAME  Constant  input  parameter;  MPL  default  value  is  used  unless  a PARAM  Bulk  Data  card 
referencing  PNAME  is  present.  Error  condition  is  detected  if  either  no  PARAM  card 
is  present  or  if  no  MPL  default  value  exists. 


/ C,Y,PNAME=v  Constant  input  parameter;  the  value  v is  used  unless  a PARAM  Bulk  Data  card  refer- 
encing PNAME  is  present. 


/ V,Y, PNAME 


or 

/ V,Y,PNAME=v 


Variable  parameter;  may  be  input,  output,  or  both;  initial  value  is  the  first  of 

1.  value  from  the  most  recently  executed  SAVE  instruction,  if  any 

2.  value  from  PARAM  Bulk  Data  card  referencing  PNAME  will  be  used  if  present 
in  Bulk  Data  Deck 

3.  v,  if  present  in  DMAP  instruction 

4.  MPL  default  value,  if  any 

5.  0 


If  a parameter  is  output  from  a functional  module  and  if  the  output  value  is  to  be 
carried  forward,  a SAVE  instruction  must  immediately  follow  the  DMAP  instruction 
in  which  the  parameter  is  generated. 


/ V,N, PNAME 


or 

1. 

/ PNAME 

2. 

or 

3. 

/ V,N,PNAME=v 

4. 

or 

/ PNAME=v 


i — j uuui,  ini  uai  vaiue  lb  tile 

value  from  the  most  recently  executed  SAVE  instruction,  if  any 
v,  if  present  in  DMAP  instruction 


MPL  default  value,  if  any 
0 


5. 2. 1.6  DMAP  Compiler  Options  - The  XDMAP  Instruction  (see  Section  5.7) 


The  user  has  the  ability  to  elect  several  options  when  compiling  and  executing  a DMAP  program 
by  including  an  XDMAP  compiler  option  instruction  in  the  program.  Similarly,  the  Rigid  Formats 
may  be  altered  by  replacing  the  BEGIN  statement  with  XDMAP  to  invoke  the  same  options.  The 
available  options  are: 


G0  (default)  or  N060 

The  G0  option  compiles  and  executes  the  program,  while  N0G0  terminates  the  job  at  the  con- 
clusion of  compilation. 


LIST  or  N0L  1ST  (default) 

This  option  produces  a DMAP  program  source  listing. 

DECK  or  N0DECK  (default) 

This  option  will  produce  a punched  card  deck  of  the  program. 

0SCAR  or  N00SCR  (default) 

If  the  0SCAR  option  is  selected,  a complete  listing  of  the  Operation  Sequence  Control  Arrav 
will  be  given. 
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REF  or  N0REF  (default) 

This  option  will  produce  a complete  cross  reference  of  variable  parameters,  data  block  names, 
and  module  calls  for  the  DMAP  program. 

ERR=0  or  ]_  or  2 (default) 

This  option  specifies  the  error  level,  'O'  for  WARNING,  for  POTENTIALLY  FATAL,  and  '2'  for 
FATAL  ERROR  MESSAGE,  at  which  termination  of  the  job  will  occur,  see  Section  5. 2. 1.7  for 
further  explanation. 

The  complete  description  of  the  XDMAP  card  may  be  found  in  the  DMAP  Module  Description  section. 

Note  that  an  XDMAP  card  need  not  appear  when  all  default  values  are  elected,  but  may  be  replaced 
with  a BEGIN  instruction. 

5. 2. 1.7  Extended  Error  Handling  Facility 

There  are  three  levels  of  error  messages  generated  during  the  compilation  of  a DMAP  sequence. 
These  levels  are  WARNING  MESSAGE,  POTENTIALLY  FATAL  ERROR  MESSAGE,  and  FATAL  ERROR  MESSAGE.  The 
user  has,  through  available  compiler  options,  the  ability  to  specify  the  error  level  at  which  the 
job  will  be  terminated.  (See  Section  5. 2. 1.6  for  the  manner  of  specification.)  The  class  of 
POTENTIALLY  FATAL  ERROR  MESSAGES  is  generated  by  certain  compiler  conveniences  which,  if  not  fully 
understood  by  the  user,  could  cause  an  erroneous  or  incorrect  execution  of  the  DMAP  sequence.  The 
default  value  for  the  error  level  is  that  of  the  FATAL  ERROR. 

5.2.2  DMAP  Rules  for  Executive  Operation  Instructions 

Each  executive  operation  statement  has  its  own  format  which  is  generally  open-ended,  meaning 
the  number  of  inputs,  outputs,  etc.  is  not  prescribed.  Executive  operation  instructions  or  state- 
ments are  divided  into  general  categories  as  follows: 

1.  Declarative  instructions  FILE,  BEGIN,  LABEL,  XDMAP,  and  PRECHK  which  aid  the  DMAP  compiler 
and  the  file  allocator  as  well  as  provide  user  convenience. 

2.  Instructions  CHKPNT,  EQUIV,  PURGE,  and  SAVE  which  aid  the  NASTRAN  Executive  System  in 
allocating  files,  interfacing  between  functional  modules,  and  in  restarting  a problem. 

3.  Control  instructions  REPT,  JUMP,  C0ND,  EXIT,  and  END  which  control  the  order  in  which 
DMAP  instructions  are  executed. 

The  rules  associated  with  the  executive  operation  instructions  are  distinct  for  each  instruction 
and  are  discussed  individually  in  Section  5.7. 


SSEr.'.;.;,-. . 
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5.2.3  Techniques  and  Examples  of  Executive  Module  Usage 

Even  though  the  DMAP  program  may  be  interpretable  by  the  DMAP  compiler  it  does  not  guarantee 
that  the  program  will  yield  the  desired  results.  Therefore,  this  section  is  provided  to  acquaint 
the  DMAP  programmer  with  techniques  and  examples  used  in  writing  DMAP  programs.  In  particular, 
the  instructions  REPT,  FILE,  EQUIV,  PURGE,  and  CHKPNT  will  now  be  discussed  in  some  detail.  The 
DMAP  modules  available  are  listed  in  Section  5.3. 
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The  new  DMAP  user  should  read  Sections  5.4  through  5.7  to  obtain  the  necessary  knowledge  of 
terminology  before  reading  this  section. 

The  data  blocks  and  functional  modules  referenced  in  the  following  examples  are  fictitious 
and  have  no  relationship  to  any  real  data  blocks  or  functional  modules. 

A data  block  is  described  as  having  a status  of  "not  generated,"  "generated"  or  "purged."  A 
status  of  not  generated  means  that  the  data  blocks  is  available  for  generation  by  appearing  as 
output  in  a functional  module.  A status  of  generated  means  that  the  data  block  contains  data 
which  is  available  for  input  to  a subsequent  module.  A status  of  purged  means  that  the  data 
block  cannot  be  generated  and  any  functional  module  attempting  to  use  this  data  block  as  input 
or  output  will  be  informed  that  the  purged  data  block  is  not  available  for  use. 

5. 2. 3.1  The  REPT  and  FILE  Instructions  (see  Section  5.7) 

The  DMAP  instructions  bounded  by  the  REPT  instruction  and  the  label  referenced  by  the  REPT 
instruction  are  referred  to  as  a loop.  The  location  referenced  by  the  REPT  is  called  the  top  of 
the  loop.  In  many  respects  a DMAP  loop  is  like  a giant  functional  module  since  it  requires  inputs 
and  generates  output  data  blocks  which  usually  can  be  handled  correctly  by  the  File  Allocator  (see 
Section  4.9  of  the  Programmer's  Manual)  without  any  special  action  by  the  DMAP  programmer.  The 
one  exception  is  a data  block  that  is  not  referenced  outside  the  loop  (i.e.,  an  internal  data 
block  with  respect  to  the  loop).  The  file  allocator  considers  internal  data  blocks  as  scratch  data 
blocks  to  be  used  for  the  present  pass  through  the  loop  but  not  to  be  saved  for  input  at  the  top  of 
the  loop.  Should  the  DMAP  programmer  desire  to  save  an  internal  data  block,  he  may  do  so  by  de- 
claring the  data  block  SAVE  in  the  FILE  instruction. 

When  the  REPT  instruction  transfers  control  back  to  the  top  of  the  loop,  the  status  of  all 
internal  data  blocks  is  changed  to  "not  generated"  unless  the  internal  data  block  is  declared  SAVE 
or  APPEND  in  a FILE  instruction.  It  should  also  be  noted  that  equivalences  established  between 
internal  data  blocks  (not  declared  saved)  and  data  blocks  referenced  outside  the  loop  are  not 
carried  over  for  the  next  time  through  the  loop.  The  equivalence  must  be  re-established  each  time 

through  the  loop.  Data  blocks  generated  by  the  Input  File  Processor  are  considered  referenced  out- 
side of  all  DMAP  loops. 


( 
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EXAMPLE  using  REPT  and  FILE  instructions. 


DMAP 

loop 


BEGIN 

FILE 

LABEL 

M0D1 

C0ND 

M0D2 

SAVE 

LABEl 

M0D3 

REPT 

M0D4 

END 


$ 

X=SAVE  / Y=APPEND  / Z=APPEND  $ 
LI  $ 

B/W,Y  $ 

L3,PX  $ 

A/X/V,N,PX=0  $ 

PX  $ 

L3  $ 

W X,Y/Z  $ 

Lf,l  $ 

III  % 

% 


Assume  that  M0D2  sets  PX  < 0 when  it  is  executed.  Note  that  Z is  declared  APPEND,  whereas 
Y will  be  saved  since  it  is  an  internal  data  block  that  is  to  be  appended.  X is  an  internal  data 
block  that  is  to  be  saved  since  it  will  only  be  generated  the  first  time  through  the  loop  but  is 
needed  as  input  each  time  the  loop  is  repeated.  W is  an  internal  data  block  that  is  generated  each 
time  through  the  loop;  therefore,  it  is  not  saved. 

The  following  table  shows  what  happens  when  the  above  DMAP  program  is  executed.  Only  modules 
being  executed  are  shown  in  the  table.  Data  blocks  A and  B are  assumed  to  be  generated  by  the  Input 
File  Processor,  and  hence  are  considered  referenced  outside  of  all  DMAP  loops. 
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Module  being 
executed 

Input  status 
and  comnents 

Output  status  and  comments 

M0D1 

B-assumad  generated  by 
the  input  file 
processor 

W.  Y - generated 

C0ND 

PX  is  0 

No  transfer  occurs  since  PX  > 0 

M0D2 

A-assumed  generated  by 
the  input  file 
processor 

X - generated 
PX  is  set  < 0 

SAVE 

PX  < 0 

The  value  created  above  is  saved  for  subsequent 
use. 

M0D3 

W,  X,  Y are  all 
generated  at  this 
poi  nt 

Z - generated 

REPT 

Loop  count  is 
initially  set  at  1 

Transfer  to  LI  - set  loop  count  to  1-1=0 
Status  of  data  blocks  at  top  of  loop  will  be: 

A,  B,  Z - generated  (referenced  outside  loop) 

X,  Y - generated  (internal  data  blocks  declared 
saved) 

N - not  generated  (internal  data  block) 

M0D1 

B - generated 

W - generated 
Y - generated  (appended) 

C0ND 

PX  is  now  < 0 due  to 
SAVE 

Transfer  to  L3  occurs 

M0D3 

W,  X,  Y - generated 

Z - generated  (appended) 

REPT 

Loop  count  is  now  0 

No  transfer  occurs. 

M0D4 

Z - generated 

Output  to  printer  (assumed) 

END 



Normal  termination  of  problem.  j 

5. 2. 3. 2 The  EQUIV  Instruction  (see  Section  5.7) 

There  are  no  restrictions  on  the  status  of  data  blocks  referenced  in  an  EQUIV  instruction. 

Consider  the  instruction  EQUIV  A.B^—jyp  $ when  P < 0.  Data  blocks  Bj,—  ^ take  on  all 

the  characteristics  of  data  block  A including  the  status  of  A.  This  means  the  status  of  some  B- 
. J 

can  change  from  purged  to  generated  or  not  generated. 

The  EQUIV  instruction  will  unequivalence  data  blocks  when  P > 0.  In  an  unequivalence  opera' 
tion,  the  status  of  all  secondary  data  blocks  reverts  to  not  generated. 

Suppose  A,  B,  and  C are  all  equivalenced  and  P i 0.  EQUIV  A,B/P  $ will  break  the 
equivalence  between  A and  B but  not  between  A and  C. 
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Now  consider  the  following  situation.  Data  block  B is  to  be  generated  by  repeatedly 
executing  functional  module  M0D2.  The  input  to  M0D2  is  the  previous  output  from  M0D2.  That  is 
to  say,  each  successive  generation  of  B depends  on  the  previous  B generated.  The  following 
example  shows  how  the  EQUIV  instruction  is  used  to  solve  this  problem.  Assume  parameter  BREAK  z 0 
and  parameter  LINK  < 0. 


EXAMPLE  of  EQUIV  instruction. 


DMAP 

loop 


BEGIN 

$ 

M0D1 

A/B  $ 

LABEL 

LI  $ 

EQUIV 

B,BB/ BREAK  $ 

M0D2 

B/BB  $ 

EQUIV 

BB,B/LINK  $ 

REPT 

LI  ,1  $ 

M0D3 

BB//  $ 

END 

$ 

The  following  table  shows  what  happens  when  the  above  DMAP  program  is  executed.  Only  modules 
being  executed  are  shown  in  the  table. 


Module  being 
executed 

Input  status 
and  comments 

Output  status  and  comments 

M0D1 

A-assumed  generated  by 
input  processor 

B - generated 

EQUIV 

B will  not  be  equi- 
valenced  to  BB  since 
BREAK  > 0. 

No  action  taken. 

M0D2 

B-generated 

BB  - generated 

EQUIV 

BB  and  B are  not 
equivalenced. 

B - generated 
BB  - qenerated 
LINK  < 0. 

B is  equivalenced  to  BB.  That  is,  B assumes  all 
of  the  characteristics  of  BB. 

B and  BB  then  both  have  the  status  of  generated. 

REPT 

Loop  count  is 
initially  1 

Transfer  to  LI;  set  loop  count  to  1-1=0. 

EQUIV 

B and  BB  are  gener- 
ated and  equivalenced. 
BREAK  > 0. 

The  equivalence  is  broken;  B - generated,  BB  - 
not  generated 

M0D2 

B-generated 

BB  - generated 

EQUIV 

BB  and  B are  gener- 
ated and  not 
equivalenced. 

LINK  < 0. 

B equivalenced  to  BB;  B,BB  - generated 

REPT 

Loop  count  is  0 

No  transfer  occurs. 

M0D3 

BB  - generated 

Output  to  printer  (assumed) 

END 

Normal  termination  of  problem. 
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Since  equivalences  are  automatically  broken  between  internal  files  {not  declared  saved)  and 
files  referenced  outside  the  loop,  the  above  DMAP  program  could  be  written  as  follows  and  the 
same  results  achieved. 


DMAP 

loop 


BEGIN  $ 

M0D1  A/B  $ 

LABEL  LI  $ 

M0D2  B/8B  $ 

EQUIV  BB,B/LINK  $ 
REPT  LI  ,1  $ 

M0D3  B//  $ 

END  $ 


Data  block  BB  is  now  internal;  therefore,  the  instruction  EQUIV  B,BB/BREAK  $ is  not  needed. 


5. 2. 3. 3 The  PURGE  Instruction  (see  Section  5.7) 

The  status  of  a data  block  is  changed  to  purged  by  explicitly  or  implicitly  purging  it.  A 
data  block  is  explicitly  purged  through  the  PURGE  instruction,  whereas  it  is  implicitly  purged  if 
it  is  not  created  by  the  functional  module  in  which  it  appears  as  an  output. 

The  primary  purpose  of  the  PURGE  instruction  is  to  prepurqe  data  blocks.  Prepurging  is  the 
explicit  purging  of  a data  block  prior  to  its  appearance  as  output  from  a functional  module. 
Prepurging  data  blocks  allows  the  NASTRAN  executive  system  to  allocate  available  files  more 
efficiently  which  decreases  problem  execution  time.  The  DMAP  programmer  should  look  for  data 

blocks  that  can  be  prepurged  and  purge  them  as  soon  as  it  is  recognized  that  they  will  not  be 
generated. 


Sometimes  during  the  execution  of  a problem  it  is  necessary  to  generate  a data  block  whose 
status  is  purged.  This  situation  can  occur  both  in  DMAP  looping  and  in  a modified  restart 
situation.  In  order  to  generate  a data  block  that  is  purged  it  is  first  necessary  to  unpurge  it 
(i.e.,  change  its  status  from  purged  to  not  generated).  Unpurging  is  achieved  by  executing  a 
PURGE  instruction  which  references  the  purged  data  block  and  whose  purge  parameter  is  positive. 

The  PURGE  instruction  thus  has  two  functions,  to  unpurge  as  well  as  purge  data  blocks 
depending  on  the  value  of  the  purge  parameter  and  the  status  of  the  referenced  data  block. 

The  following  table  shows  what  action  is  taken  by  the  PURGE  instruction  for  all  combinations  of 
input. 
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ORIGINAL  PAGE  gg 
Op  POOR  QUALITY 


PURGE  A/P  $ 

Status  of  data  block 
A prior  to  PURGE 

Value  of  P 

Status  of  Data  block 
A after  PURGE 

Not  generated 
Not  generated 

P > 0 
P < 0 

Not  generated  (i.e.,  no  action  taken) 
Purged 

Generated 

Generated 

P > 0 
P < 0 

Generated  (i.e.,  no  action  taken) 
Purged 

Purged 

Purged 

P > 0 
P < 0 

Not  generated  (i.e.,  unpurged) 
Purged  (i.e.,  no  action  taken) 

The  user  may  wonder  why  he  should  not  prepurge  all  data  blocks  and  then  unpurge  them  when 
necessary  in  order  to  really  assist  the  file  allocator.  One  should  not  do  this,  since  there  is 
limited  amount  of  space  in  the  table  where  the  status  of  data  blocks  is  kept.  One  may  overflow 
this  table  if  too  many  data  blocks  are  purged  at  one  time.  Therefore,  only  prepurge  those  data 
blocks  that  can  truly  be  prepurged. 


EXAMPLE  of  explicit  and  implicit  purging  and  prepurging. 

BEGIN  $ 

M0D1  IP/A/V,Y,PX/V,Y,PY/V,Y,PB  $ 

SAVE  PX,PY,PB  $ 

PURGE  X/PX  / Y/PY  $ 

M0D2  A/B,C,D/V,Y,PB/V,Y,PC  $ 

SAVE  PC  $ 

PURGE  C/PC  $ 

M0D3  B,C,D/E  $ 

M0D4  E/X.Y.Z  $ 

M0D5  X,Y,Z//  $ 

END  $ 

Assume  that  module  M0D1  sets  PX  < 0,  PY  s 0 and  PB  = 0.  Assume  that  B is  not  generated  by  M0D2 
if  PB  = 0.  Assume  that  M0D2  sets  PC  < 0,  but  does  not  change  PB. 

The  following  table  shows  what  happens  when  the  above  DMAP  program  is  executed.  Only 
modules  being  executed  are  shown  in  the  table. 


/U! 


Module  being 
executed 


Input  status 
and  comments 


Output  status  and  comments 


M0D1 

IP-assumed  generated 

A - generated 

by  the  input  file 

PX  < 0,  PY  > 0,  PB  = 0 

processor 

SAVE 

PX  < 0,  PY  ;>  0, 

Parameter  values  are  saved  for  use  in  subsequent 

PB  = 0 

modules. 

PURGE 

X,Y-not  generated 

X - purged  (i.e.,  prepurged) 

PX  < 0,  PY  > 0 

Y - not  generated 

M0D2 

A - generated;  PB  = 0 

B - purged  (i.e.,  implicitly);  C,  D - generated; 

PC  < 0. 

SAVE 

PC  < 0 

PB  value  not  saved  since  M0D2  did  not  reset  it. 

PURGE 

C - generated 

C - purged 

PC  < 0 

M0D3 

B,  C - purged 

E - generated 

D - generated 

M0D4 

E - generated 

X - purged;  Y - generated;  Z - generated 

M0D5 

X - purged 

Output  to  printer  (assumed) 

Y,  Z - generated 

END 

Normal  termination  of  problem. 

EXAMPLE  of  unpurging. 


DMAP 

loop 


BEGIN 

$ 

FILE 

X=SAVE/Y=SAVE  $ 

FILE 

Z=APPEND  $ 

M0D1 

IP/A  $ 

LABEL 

LI  $ 

C0ND 

L2,NPX  $ 

PURGE 

X/NPX  $ 

M0D2 

A/X,Y/V,Y,PX=0/V,N,NPX=0  $ 

SAVE 

PX,NPX  $ 

PURGE 

X/PX  $ 

LABEL 

L2  $ 

M0D3 

X.Y/Z  $ 

REPT 

LI  ,2  $ 

M0D4 

Z//  $ 

END 

$ 

Assume  that  M0D2  sets  PX<0  and  NPXsO  the  first  time  it  is  executed.  Assume  that  M0D2  sets  PX  >_  0 
and  NPX  < 0 the  second  time  it  is  executed. 

The  following  table  shows  what  happened  when  the  above  DMAP  program  is  executed.  Only 
modules  being  executed  are  shown  in  the  table. 
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Module  being 
executed 


Input  status 
and  comments 


Output  status  and  comments 


M0D1 

IP-assumed  generated 
by  input  file 
processor. 

A - generated 

C0ND 

NPX  = 0 

Jump  not  executed 

PURGE 

X - not  generated 

X - not  generated  (i.e.,  no  action  taken) 

M0D2 

A - generated 

X,  Y - generated;  PX  < 0,  NPX  > 0 

SAVE 

PX  < 0,  NPX  > 0 

PURGE 

X - generated;  PX  < 0 

X - purged 

M0D3 

X - purged; 

Y - generated 

Z - generated 

REPT 

Loop  count  = 2 

Transfer  to  location  LI;  Loop  count  = 1 

CJ0ND 

NPX  s 0 

Jump  not  executed 

PURGE 

X - purged;  NPX  s 0 

X - net  generated  (i.e.,  unpurged) 

M0D2 

A - generated 

X - generated;  Y - generated  (note  old  data  for 
Y is  lost  because  Y not  Appended);  PX  > 0, 

NPX  ^ 0 ~~ 

SAVE 

PX  a 0,  NPX  < 0 

PURGE 

X - generated;  PX  a 0 

X - generated  (i.e.,  no  action  taken) 

M0D3 

X,Y  - generated 

Z - generated  (note  new  data  appended  to  old 
because  Z declared  appended) 

REPT 

Loop  count  = 1 

Transfer  to  location  LI;  Loop  count  = 0 

C0ND 

NPX  < 0 

Transfer  to  location  L2 

M0D3 

X,  Y - generated 

Z - generated  (i.e.,  appended) 

REPT 

Loop  count  = 0 

Fall  through  to  next  instruction 

M0D4 

1 - generated 

Output  to  printer  (assumed) 

END 

Normal  termination  of  problem 

5, 2. 3. 4 The  CHKPNT  Instruction  (see  Section  5.7) 

The  CHKPNT  instruction  provides  the  user  with  a means  for  saving  data  blocks  for  subsequent 
restart  of  his  problem  with  a minimum  amount  of  redundant  processing.  The  following  rules  will 
assure  the  DMAP  programmer  of  the  most  efficient  restart. 

1.  Checkpoint  all  output  data  blocks  from  every  functional  module. 
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DMAP  RULES 


2. 


3. 


Checkpoint  all  data  blocks  mentioned  in  a PURGE  instruction. 

SStt'jJ  1n  “ E5UIV  checkpoint  prt.* 


EXAMPLE  of  checkpointing. 


BEGIN  $ 

M0D1  A/B,C/V,Y,P1/V,Y,P2 
SAVE  P1,P2  $ 

CHKPNT  B,C  $ 

PURGE  X.Y/Pl  / Z/P2  $ 
CHKPNT  X,Y,Z  $ 

EQUIV  B.BB/Pl  / C,CC,D/P2 
CHKPNT  BB.CC.D  $ 


$ 

$ 


END  $ 


In  the  example  the  data  blocks  were  checkpointed  as  soon  as  possible,  which  is  the  most 
straightforward  way,  but  it  required  three  calls  to  the  checkpoint  module,  which  increases 
problem  execution  time.  Since  checkpointing  usually  requires  a small  fraction  of  the  total 
execution  time,  it  is  recommended  that  the  user  use  the  most  straightforward  method  to  avoid 
trouble.  The  rigid  format  DMAP  sequences  have  been  designed  for  efficiency  and,  consequently, 
they  appear  more  complex  than  they  really  are. 
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5.3  INDEX  OF  DMAP  MODULE  DESCRIPTIONS 

Descriptions  of  all  nonstructurally  oriented  modules  are  contained  herein,  arranged 
alphabetically  by  category  as  indicated  by  the  lists  below.  Descriptions  for  the  structurally 
oriented  modules  are  contained  in  Section  4 of  the  Programmer's  Manual.  They  are  listed  here  in 
order  to  provide  a complete  list  of  all  NASTRAN  modules.  Additional  information  regarding 
nonstructurally  oriented  modules  is  also  given  in  Section  4 of  the  Programmer's  Manual. 


Matrix  Operation  Modules  (15) 
(See  Section  5.4) 

ADD  PARTN 
ADD5  SDCMPS 
DEC0MP  SMPYAD 
DIAGONAL  S0LVE 
FBS  TRNSP 
MERGE  UMERGE 
MPYAD  UPARTN 
MPY3 


Utility  Modules  (24) 
(See  Section  5.5) 

COPY  PARAML 

INPUT  PARAMR 

INPUTT1  PRTPARM 

INPUTT2  SCALAR 

LAMX  SEEMAT 

MATGPR  SETVAL 

MATPRN  SWITCH 

MATPRT  TABPCH 

0UTPUT1  TABPRT 

0UTPUT2  TABPT 

0UTPUT3  TIMETEST 

PARAM  VEC 


User  Modules  (14) 
(See  Section  5.6) 

Executive  Operation  Modul 
(See  Section  5.7) 

DDR 

MATGEN 

BEGIN 

FILE 

DUMM0D1 

M0DA 

CHKPNT 

JUMP 

DUMM0D2 

M0DB 

C0MP0FF 

LABEL 

DUMM0D3 

M0DC 

C0MP0N 

PRECHK 

DUMM0D4 

OUTPUT 

C0ND 

PURGE 

INPUTT3 

0UTPUT4 

END 

REPT 

INPUTT4 

XYPRNPLT 

EQUIV 

EXIT 

SAVE 

XDMAP 

Substructure  DMAP  ALTERS  (22) 
(See  Section  5.9) 


Supplementary  Functional  Modules  (2) 
ISee  Section  5.10)’ 


BREC0VER 

CHECK 

COMBINE 

CREDUCE 

DELETE 

DESTROY 

DUMP 

EDIT 

EQUIV 

MREC0VER 

MREDUCE 


PL0T 

RECOVER 

REDUCE 

RENAME 

RESTORE 

RUN 

S0FIN 

50F0UT  * 

S0FPRINT 

SOLVE 

SUBSTRUCTURE 


EMA1  GPSPC 
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Structurally  Oriented  Functional  Modules  (113) 
(See  Section  4 of  the  Programmer's  Manual) 


ADR 

EQMCfC 

AMG 

EXI0 

AMP 

FA1 

ANIS0P 

FA2 

APD 

FLBMG 

BMG 

FRLG 

CASE 

FRRD 

CASEGEN 

FRRD2 

CEAD 

GENC0S 

CMRED2 

GENPART 

C0MBUGV 

GFSMA 

C0MB1 

GI 

C0MB2 

GKAD 

CURV 

GRAM 

CYCT1 

GPCYC 

CYCT2 

GPFDR 

DDAMAT 

GPSP 

DDAMPG 

GPWG 

DDRMM 

GP1 

DDR1 

GP2 

DDR2 

GP3 

DESVEL 

GP4 

DPD 

GUST 

USCHK 

I FT 

DSMG1 

L0ADPP 

DSMG2 

MAGBDY 

EMA 

MCE1 

EMFLD 

MCE2 

EMG 

M0DACC 

MRED1 

SDR1 

MRED2 

SDR2 

MTRXIN 

SDR3 

NRLSUM 

SGEN 

0FP 

SMA1 

0PTPR1 

SMA2 

0PTPR2 

SMA3 

PLA1 

SMP1 

PLA2 

SMP2 

PLA3 

S0FI 

PLA4 

S0F0 

PL0T 

S0FUT 

PLTMRG 

SSGHT 

PLTSET 

SSGI 

PLTTRAN 

SSG2 

PR0LATE 

SSG3 

PRTMSG 

SSG4 

RAND0M 

SUBPH1 

RBMG1 

TA1 

RBMG2 

TRAILER 

RBMG3 

TRD 

RBMG4 

TRHT 

RC0VR 

TRLG 

RC0VR3 

VDR 

READ 

XYPL0T 

REDUCE 

XYTRAN 

RMG 

SCE1 

SDRHT 

In  tne  examples  that  accompany  each  description,  the  following  notation  is  used: 


I. 


2. 


Upper  case  letters  and  special  symbols  in  the  DMAP 
shown  except  for  data  block  names,  parameter  names. 


calling  sequence  must  be  punched  as 
and  label  names  which  are  symbolic. 


Lower  case  letters  represent  constants  whose  permissible  values  are  indicated  in  the 
descriptive  text. 


Due  to  the  many  possible  forms  which  may  be  used  when  writing  parameters,  a variety  of 
arbitrarily  selected  forms  will  be  used  in  the  examples.  This  does  not  imply  that  the  form  used  in 
any  example  is  required  or  that  it  is  the  only  acceptable  form  allowed. 

The  terms  form,  type,  and  precision  are  used  in  many  functional  module  descriptions.  By  form 
is  meant  one  of  the  following: 

Form  Meaning 

1 Square  matrix 

2 Rectangular  matrix 

6 Symmetric  matrix 


5.3-2  (09/30/83) 

in 7 , 


INDEX  OF  DMAP  MODULE  DESCRIPTIONS 


W 

By  type  is  meant  one  of  the  following: 

Form  Meaning 

1 Real,  single  precision 

2 Real,  double  precision 

3 Complex,  single  precision 

4 Complex,  double  precision 
By  precision  is  meant  one  of  the  following: 

Precision  Indicator  Meaning 

1 Single  precision  numbers 

2 Double  precision  numbers 


r*' 

W* 
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5.4  MATRIX  OPERATION  MODULES 

Module  Basic  Operation  Page 

ADD  [X]  = a[A]  + b[B]  5.4-2 

ADD5  [X]  = a[A]  + b[B]  + c[C]  + d[D]  + e[E]  5.4-3 

DEC0MP  [A]  -£>  [L][U]  5.4-4 

DIAGONAL  [A]  4>  [a?.]  5.4-5 

FBS  [X]  = ±(EL]EU])_:L  [B]  5.4-6 

All  I A1? 

MERGE  [A]  ^ --4--  5.4-8 

A21  1 A22 

MPYAD  [X]  = ±[A][B]  ± [C]  or  ±[A]T[B]  ± [C]  5.4-10 

MPY3  [X]  = [A]T[B][A]  + [C],  [A]T[B]  + [C]  or 

[B][A]  + [C]  5.4-12 


PARTN 

SO CM PS 
SMPYAD 


[A] 


All  I A12 
A21  I A22 


[A]  =>  [L][U] 

[X]  = [A][B][C][D][E]  ± [F] 


5.4- 13 

5.4- 16 

5.4- 20 


SOLVE 

[X]  = 

—[A]-1 

[B] 

TRNSP 

[x]  = 

[a]t 

UMERGE 

jPHIFj^ 

(PHIAI 
( PHI0  ) 

UPARTN 

[K-.]  = 

| 

Kj*‘ 

l 1 

. i 

KJU 

5.4- 22 

5.4- 24 


5.4-25 


5.4-27 
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NAME:  ADD  (Matrix  Add) 

PURP0SE:  To  compute  [X]  = a[A]  + b[B]  where  a and  b are  scale  factors. 

DMAP  CALLING  SEQUENCE: 

ADD  A,B  / X / C,Y,ALPHA=(1. 0,2.0)  / C,Y,BETA=(3.0,4.0)  $ 

INPUT  DATA  BLOCKS: 

A - Any  matrix 
B - Any  matrix 

Note:  [A]  and/or  [B]  may  be  purged,  in  which  case  the  corresponding  term  in  the  matrix  sum 
will  be  assumed  null.  The  input  data  blocks  must  be  unique. 

0UTPUT  DATA  BLOCKS: 

X - matrix. 

The  type  of  [X]  is  maximum  of  the  types  of  [A],  [B],  a,  b.  The  size  of  [X]  is  the 

size  of  [A]  if  [A]  is  present.  Otherwise  it  is  that  of  [B], 

Note:  [X]  cannot  be  purged. 

PARAMETERS: 

ALPHA  ‘ muftipiie^for'cA]16  precision’  default  = 0*°»  0.0).  This  is  a,  the  scalar 

' iultipli?forS[B]!e  preciS1'0n’  default  = {1‘°»  °*0) ■ This  is  b,  the  scalar 

Hote:  If  Im( ALPHA)  or  Im(BETA)  = 0.0  the  corresponding  parameter  will  be  considered  real. 
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I.  NAME:  ADD5  (Matrix  Add) 

n.  PURP0SE:  To  compute  [X]  = a[A]  + b[B]  + c[C]  + d[D]  + e[E]  where  a,  b,  c,  d and  e 

are  scale  factors. 


III. 


DMAP  CALLING  SEQUENCE: 

ADD5  A,B,C,D,E  / X / C,Y,ALPHA=(1 .0,2.0) 
C,Y,DELTA=(7. 0,8.0) 


/ C,Y,BETA=(3. 0,4.0)  / C,Y,GAMMA=(5. 0,6.0)  / 
/ C,Y,EPSLN=(9.0,1.0)  $ 


IV.  INPUT  DATA  BLOCKS: 


A,  B,  C,  D,  and  E must  be  distinct  matrices. 

Note:  Any  of  the  matrices  may  be  purged,  in  which  case  the  corresponding  term 

in  the  matrix  sum  will  be  assumed  null.  The  input  data  blocks  must  be  unique. 


V.  OUTPUT  DATA  BLOCKS: 
X - matrix. 


The  type  of  [X]  is  maximum  of  the  types  of  A,  B,  C,  D,  E,  a,  b,  c,  d,  e.  The  size 
of  [X]  is  the  size  of  the  first  nonpurged  input. 

Note:  [X]  cannot  be  purged. 


VI.  PARAMETERS: 

ALpHA  - Input-complex-single  precision,  default  = (1.0,  0.0).  This  is  a,  the  scalar  multiplier 

BETA  " gPuf-5°mP1ex-sin9le  precision,  default  = (1.0,  0.0).  This  is  b,  the  scalar  multiplier 

GAMMA  - Input-complex-single  precision,  default  = (1.0,  0.0).  This  is  c,  the  scalar  multiplier 

DELTA  - Input-complex-single  precision,  default  = (1.0,  0.0).  This  is  d,  the  scalar  multiplier 

EPSLN  - Input-complex-single  precision,  default  = (1.0,  0.0).  This  is  e,  the  scalar  multiplier 

Note.:  If  Im( ALPHA) , Im( BETA) , I m( GAMMA) , Im{ DELTA) , or  Im(EPSLN)  = 0.0,  the  corresponding 

parameter  will  be  considered  real. 
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!•  DEC0MP  (Matrix  Decomposition) 

II.  PURP0SE:  To  decompose  a square  matrix  [A]  into  upper  and  lower  triangular  factors  [U]  and 

[A]  =>  [L][U] 

III.  DMAP  CALLING  SEQUENCE: 

DEC0MP  A / L,U  / VjY,KSYM  / V,Y,CH0LSKY  / V.N.MINDIAG  / V,N,DET  / V.N.P0WER  / V.N.SING  $ 

IV.  INPUT  DATA  BLACKS: 

A - A square  matrix 


V.  0UTPUT  DATA  BLACKS: 

L - Nonstandard  lower  triangular  factor  of  [A]. 
U - Nonstandard  upper  triangular  factor  of  [A]. 


VI.  PARAMETERS: 

r‘™  " Spos'tfra.'  ' °'  ’•  use  swmtric  decomposition.  0,  use  unsymmetric 

mSKV  - lnput-integer .default  = 0 1 . us;  Cholesky  deposition  - matrix  must  be  positive 

oerimte.  0,  do  not  use  Cholesky  decomposition. 

MINDIAG  - Output-real  double  precision,  default  = 0.0D0.  The  minimum  diagonal  term  of  [U] 

DET  ’ determinant^f  [l]?1*  Drecision*  default  = 0.000.  The  scaled  value  of  the 

- S‘PSt-.ntepe^eSuU  = 0.  ^nteger  P0PER  of  ,0  by  uhich  DET  should  be  multiplied 


SING 


- Output-integer,  default  = 0.  SING  is  set  to  -1  if  [A]  is  singular. 


VII.  REMARKS: 

1.  Non-standard  triangular  factor  matrix  data  blocks  are  used  to  improve  the  efficiency 
of  the  back  substitution  process  in  module  FBS.  The  format  of  these  data  blocks  is 
given  in  Section  2 of  the  Programmer's  Manual. 

2.  The  matrix  manipulating  utility  modules  should  be  cautiously  employed  when  dealing  with 
non-standard  matrix  data  blocks. 

3.  If  the  CH0LSKY  option  is  selected,  the  resulting  factor  (which  will  be  written  as  [u]) 
cannot  be  input  to  FBS. 

4.  Variable  parameters  output  fro.  fupctienal  modules  must  be  SflVEd  if  they  are  to  be 
subsequently  used.  See  the  Executive  Module  SAVE  description. 
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I.  NAME:  DIAGONAL  (Strip  diagonal  from  matrix) 

II*  PURPOSE:  To  remove  the  real  part  of  the  diagonal  from  a matrix,  raise  each  term  to  a 

specified  power,  and  output  a column  vector,  a square  symmetric  matrix  or  a diagonal  matrix. 

III.  DMAP  CALLING  SEQUENCE: 

DIAGONAL  A/B/C,Y,0PT=C0LUMN/V,Y,P0WER=1.  $ 

IV.  INPUT  DATA  BLOCKS: 

A - can  be  any  square  or  diagonal  matrix. 

V.  OUTPUT  DATA  BLOCKS: 

B - is  either  a real  column  vector,  a symmetric  matrix  or  a diagonal  matrix  containing  the 
diagonal  of  A. 

VI.  PARAMETERS: 

0PT  - Input-BCD,  default=C0LUMN 

= C0LUMN  - produces  column  vector  output  (labeled  as  a general  rectangular  matrix) 

= SQUARE  - produces  square  matrix  (labeled  as  a symmetric  matrix) 

= DIAGONAL  - produces  diagonal  matrix  (labeled  as  a diagonal  matrix) 

P0WER  - Input-real  single  precision,  default  = 1.0.  Exponent  to  which  the  real  part  of  each 
diagonal  element  is  raised. 

VII.  REMARKS: 

1.  The  module  checks  for  special  cases  of  P0WER  = 0.0,  0.5,  1.0  and  2.0. 

2.  The  precision  of  the  output  matrix  matches  the  precision  of  the  input  matrix. 
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!•  NAME:  FBS  (Matrix  Forward-Backward  Substitution) 

II.  PURPOSE:  To  solve  the  matrix  equation  [L][U][X]  = + [B]  where  [L]  and  [U]  are  the  lower 
and  upper  triangular  factors  of  a matrix  previously  obtained  via  Functional  Module  DEC0MP. 

III.  DMAP  CALLING  SEQUENCE: 

FBS  L,U,B  / X / V,Y,SYM  / V,Y,SIGN  / V,Y,PREC  / V.YJYPE  $ 

IV.  INPUT  DATA  BLOCKS: 

L - Nonstandard  lower  triangular  factor 
U - Nonstandard  upper  triangular  factor 
B - Rectangular  matrix 

V.  OUTPUT  DATA  BLOCKS: 

X - Rectangular  matrix  having  the  same  dimensions  as  [B]. 

VI.  PARAMETERS: 


SYM  - Input-integer-default  = 0 


- Output-integer 


1 - matrix  [L][U]  is  symmetric 

-1  - matrix  [L][U]  is  unsymmetric 

0 - reset  to  1 or  -1  depending  upon  [U] 
being  purged  or  not  respectively. 

SYM  used 


SIGN  - Input-integer-default  = 1. 


( 1 - solve  [L][U][X3  = [B] 
(-1  - solve  [L][U1[X]  = -[B] 


PREC  - Input-integer-default  = 0 


- Output-integer 

TYPE  - Input-integer-default  = 0 

- Output-integer 


1 - use  single  precision  arithmetic 

2 - use  double  precision  arithmetic 

1 0 - logical  choice  based  on  input  and 
system  precision  flag 

Precision  used. 

1 - output  type  of  matrix  [X]  is  real  single  precision 

2 - output  type  of  matrix  [X]  is  real  douole  precision 

j 3 - output  type  of  matrix  [Xl  is  complex  sinale  precision 

( 4 - output  type  of  matrix  [X]  is  complex  double  precision 

i 0 - logical  choice  based  on  input  matrices 
TYPE  used. 
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REMARKS: 

1.  Non-standard  triangular  factor  matrix  data  blocks  are  used  to  improve  the  efficiency 
of  the  back  substitution  process.  The  format  of  these  data  blocks  is  given  in  Section  2 
of  the  Programmer's  Manual. 

2.  The  matrix  manipulating  utility  modules  should  be  cautiously  employed  when  dealing 
with  non-standard  matrix  data  blocks. 
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I.  NAME:  MERGE  (Matrix  Merge) 

II.  PURP0SE:  To  form  the  matrix  [A]  from  its  partitions; 

CP_ 

Tf  All  | A12  1 = 0 
[A]  ■#=  rp  

A21  [ A22  f 0 

= 0 /O 

III.  DMAP  CALLING  SEQUENCE: 

MERGE  AH ,A2i ,A12,A22,CP,RP  / A / V,Y,SYM  / V,Y,TYPE  / V,Y,F0RM  $ 

IV.  INPUT  DATA  BL0CKS : 

AH  - Matrix 

A21  - Matrix 
AT  2 - Matrix 
A22  - Matrix 

CP  - Column  partitioning  vector  (see  below)  - Single  precision  column  vector. 

RP  - Row  partitioning  vector  (see  below)  - Single  precision  column  vector. 

Notes : 

T>  impliesa[A]°=  [0]^’  *‘A12^’  ^A21^  can  be  Purged.  When  all  are  purged  this 

2.  {RP}  and  {CP}  may  not  botn  be  purged. 

3.  See  Remarks  for  meaning  when  either  of  {Rp}  or  {CP}  is  purged. 

4.  [All],  [A12],  [A21],  [A22]  must  be  unique  matrices. 

V.  0UTPUT  DATA  BLACKS: 

A - merged  matrix  from  [All],  [A12],  [A21],  [A22] 

Notes : [A]  cannot  be  purged. 

VI.  PARAMETERS: 

a^e  distinct]nte9er’  default  = -1*  SYM  < °*  <cp>  is  used  for  {RP}.  SYM_>  0,  {CP}  and  {RP} 

TYPE  - Input-integer,  default  = 0.  Type  of  [A]  - see  Remark  4 
F0RM  - Input-integer,  default  = 0.  Form  of  [A]  - see  Remark  3 

VII.  REMARKS: 

1.  MERGE  is  the  inverse  of  PARTN  in  the  sense  that  if  [All],  [A12],  [A21],  [A22]  were 
produced  by  PARTN  using  {RP},  {CP},  F0RM,  SYM,  and  TYPE  from  [A],  MERGE  will  produce 
[A].  See  PARTN  for  options  on  {RP},  {CP}  and  SYM. 

2.  All  input  data  blocks  must  be  distinct. 

3.  When  F0RM  = 0,  a compatible  matrix  [A]  results  as  shown  in  the  following  table: 
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Form  of  A22 


Form 

of 

All 


Square 

Rectangular 

Symmetric 


Square 

Square 

Rectangular 

Rectangular 


Rectangular 

Rectangular 

Rectangular 

Rectangular 


Symmetri c 
Rectangular 
Rectangular 
Symmetri c 


If  TYPE  = 0,  the  type  of  the  output  matrix  will  be  the  maximum  type  of  [All],  [A12] 
[A21]  and  [A22]. 
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MU.:  MPYAD  (Matrix  Multiply  and  Add) 


II. 


mrasE:  HPYAD  perform  the  .ultipHcation  of  two  matrices  and,  opt1on.il,,  addition  of  a 
bird  matrix  to  the  product.  By  means  of  parameters,  the  user  may  compute  + [a][b]  + [c] 


3 [x],  or  + [A]T[B]  + [c]  = [X]. 
ni-  DMAP  CALLING  SEQUENCE! 


IV. 


MPYAD  A,B,C  / X / V,N,T  / V.N.SIGNAB  / V.N.SIGNC  / V,N, TYPEX  $ 
INPUT  DATA  BLOCKS ■ 


A - Left  hand  matrix  in  the  matrix  product  [A][B] 

B - Right  hand  matrix  in  the  matrix  product  [A][B] 

C - Matrix  to  be  added  to  [A][B] 

Notes: 

1.  If  no  matrix  is  to  be  added,  [C]  must  be  purged. 

2-  WJ,  [B],  [C]  must  be  physically  different  data  blocks. 

3.  [A]  and  [B]  must  not  be  purged. 

4-  [A],  [B],  and  [C]  must  be  conformable.  This  condition  is  checked  by  MPYAD 
OUTPUT  DATA  Bi  nrks- 


X - Matrix  resulting  from  the  MPYAD  operation 
Note:  [X]  may  not  be  purged. 


VI-  PARAMETERS: 


T - Integer-input,  no  default.  T 

SIGNAB  - Integer-input,  default  = 1.  SIGNAB 

SIGNC  - Integer-input,  default  = 1.  SIGNC 

TYPEX  - Input-integer,  default  = 0. 

- Output- integer 


_ | 1 - perform  [A]T[B] 

( 0 - perform  [A][B] 

1+1  - perform  [AJLB] 

0 - omit  [A][B] 

-1  - perform  -[A][B] 

( +1  - add  [C] 

= 0 - omit  [C] 

( -1  - subtract  [C] 

10  - logical  choice  based  on  input 
1 - output  type  of  matrix  X is  real 
single  precision 

2  - output  type  of  matrix  X is  real 
double  precision 

3  - output  type  of  matrix  X is  complex 
single  precision 

4  ~ output  type  of  matrix  X is  complex 
double  precision 

TYPEX  used. 
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VII.  EXAMPLES: 

1.  EX]  - [A][B]+[C]  ([X]  see  notes) 

MPYAD  A,B,C  / X / C,N,0  $ 

2.  [X]  = [A]T[B]-[C]  CEX]  real  single-precision) 

MPYAD  A,B,C  III  C,N,1  / C,N,I  / C.N.-1  / C,N,1  $ 

3.  [X]  = -[A][B]  ([X]  see  notes) 

MPYAD  A,B,  / X / C,N,0  / C.N.-l  $ 


Notes:  The  precision  of  [X]  is  determined  from  the  input 
these  matrices  is  specified  as  double  precision,  then  [X] 
If  the  precision  for  the  input  matrices  is  not  specified, 
will  be  used. 


i 
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I . NAME : MPY3 


(Triple  Matrix  Multiply) 


II. 


PURPOSE: 


1“  1 "trix  txMA]T[B][A]  * [c],  BHa]t[b]»[c] 

EXJ=LBJLAJ  + [C]  for  sparse  A matrix  and  dense  B matrix. 


or 


HI.  OMAP  CALLING  SEQUENCE: 


MPY3  A,B,C  /X/  V,N,C0DE  / V,N,PREC  $ 

IV.  INPUT  DATA  BLOCKS: 

A - Matrix[A] 

B - Matrix[B] 

C - Matrix[C] 

Notes : 


1.  If  no  matrix  is  to  be  added,  [C]  must  be  purged. 

2.  [A],  [B]  and  [C]  must  be  physically  different  data  blocks. 

3.  [A]  and  [B]  must  not  be  purged. 

4-  [A],  [B]  and  [C]  must  be  conformable. 

V-  OUTPUT  DATA  BLOCKS- 

X - Matrix  resulting  from  the  triple  matrix  multiplication. 
.Note:  [X]  may  not  be  purged. 

VI.  PARAMETERS: 


C0DE 


Input-integer,  default  = 0.  If  C0DF  = n j.  r ■ - 

1T  LVUt  u»  A BA  + C is  performed.  If  C0DE  = 1, 

ATB  v C is  performed  via  MPYAD.  If  C0DE  = 2,  BA  + c is  performed. 


PREC 


Input-Integer,  default  - 0.  If  PREC  - 0,  output  precision  ,s  thu  logical  choice 
ased  on  input.  If  PREC  . 1,  output  Is  In  real  single  precision.  If  PREC  • 2 
output  is  in  real  double  precision. 


VII.  REMARKS: 


1. 


See  Section 
module. 


4.157  of  the  Programmer's  Manual  for  a detailed  description  of  the  MPY3 


5.4-12  (09/30/83) 


-.—go 


MATRIX  OPERATION  MODULES 


I. 


II. 


III. 


NAME:  PARTN  (Matrix  Partition) 

PURPOSE:  To  partition  [A]  into  [All],  [A12],  [A2I]  and  [A22]: 

|< CP—  _^l 


[A]=5> 


T 

I 

RP 

I 

v!' 


I 

An  j 

A21  j 
= 0 


A12 

A22 
t 0 


= 0 

t 0 


□MAP  CALLING  SEQUENCE: 

PARTN  A, CP ,RP  / All ,A21 ,A12,A22  / V.Y.SYM  / V,Y,TYPE  / 


V.Y.F11  / V ,Y ,F21  / V,Y,FI2  / V,'Y,F2!2  $ 


IV.  INPUT  DATA  BLOCKS: 

A - Matrix  to  be  partitioned. 

CP  - Column  partitioning  vector  - single  precision  column  vector. 

RP  - p-  partitioning  vector  - single  precision  column  vector. 

V.  0UTPUT  DATA  BL0CKS: 

All  - Upper  left  partition  of  [A] 

A21  - Lower  left  partition  of  [A] 

A12  - Upper  right  partition  of  [A] 

A22  - Lower  right  partition  of  [A] 

Notes.  1.  Any  or  all  output  data  blocks  may  be  purged. 

2.  For  size  of  outputs  see  METH0D  section  below. 


VI. 


PARAMETERS : 


SYM  -Input-integer,  default  = -1.  SYM  chooses  between  a 
“"symmetric  partition.  If  SYM  < 0,  {CP}  is  used  as  {RP}  ii 


symmetric  partition  and  one 
SYM  > 0,  {CP}  and  {RP}  are 


VII. 


TYPE 
FI  1 
F21 
FI  2 
F22 


- Input- integer,  default  = 0. 

- Input-integer,  default  = 0. 

- Input-integer,  default  = 0. 

- Input-integer,  default  = 0. 

- Input-integer,  default  = 0. 


Type  of  output 
Form  of  [All], 
Form  of  [A21]. 
Form  of  [A12]. 
Form  of  [A22]. 


matrices  - see  Remark 


See  Remark  7 


8 


METH0D: 

Let  NC  = number  of  nonzero  terms  in  {CP}. 
Let  NR  = number  of  nonzero  terms  in  {RP}. 
Let  NR0WA  = number  of  rows  in  [A]. 

Let  NC0LA  = number  of  columns  in  [A]. 


Case  1 {CP}  purged  and  SYM  0. 

[All]  is  a (NR0WA-NR)  by  NC0LA  matrix. 
[A21]  is  a NR  by  NC0LA  matrix. 

[A12]  is  not  written. 

[A22]  is  not  written. 


[A]  -v 


All 

A21 
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CASE_2_  {Rp}  purged  and  SYM  >_  0 

[All]  is  a NR0WA  by  (NC0LA  - NC)  matrix 

[A21]  is  not  written. 

i'A12]  is  a NR0WA  by  NC  matrix. 

i.A22]  is  not  written. 

CASE_3  SYM  < 0 ({RP}  must  be  purged) 

[All]  is  a (NR0WA  - NC)  by  (NC0LA  - NC)  matrix. 
[A21]  is  a NC  by  (NC0LA  - NC)  matrix. 
tA12]  is  a (NR0WA  - NC)  by  NC  matrix. 

[A22]  is  a NC  by  NC  matrix. 

CASE.4  neither  {CP}  nor  {RP}  purged  and  SYM  > 0 
[AH]  is  a (NR0WA  - NR)  by  (NC0LA  - NC)  matrix. 
[A21]  is  a NR  by  (NC0LA  - NC)  matrix. 

CA12]  is  a (NR0WA  - NR)  by  NC  matrix. 

[A22]  is  a NR  by  NC  matrix. 


[An  ; A12] 


AH  , A12 
A21  ! A22 


[A] 


All  AI 2 
A21  ! A22 


VIII.  REMARKS; 

1.  If  M Is  purged  P«RT»  cause  output  date  blocks  to  be  purged. 
• If  ICP}  1S  purged,  [A]  is  partitioned  as  follows: 

"All” 

[A]  =>  . 

|_A21_ 

3.  If  {RP}  is  purged  and  SYM  > 0,  [A]  is  partitioned  as  follows: 

[A]  =>  [All  ; A12] 

4.  If  {RP}  is  purged  and  SYM  < 0,  [A]  is  partitioned  as  follows: 

| AT  1 I A12~l 


[A]  =>  . 


LA21  | A22j 

where  {CP}  is  used  as  both  the  row  and  column  partitioner. 

P-  {RP}  and  {CP}  cannot  both  be  purged. 

6*  fAll  I A12" 

[A]  =>  --|-- 

La21  I A22_ 

Let  [A]  be  a m by  n order  matrix. 

,L!‘  !"!  * ” mdfr  c0,“""  ««»■•  containing  , zero  elements. 

(BP)  be  a m order  column  vector  containing  p zero  element. 

“"S,st  °f  a"  » of  [A]  for  which  CP,  . BP.  - 0 in 

the  same  order  as  they  appear  in  [A],  J J 1 

Partition  CA123  will  consist  of  all  elements  A,  , of  [A]  for  which  CP.fO  and  BP.-O 
m the  same  order  as  they  appear  in  [A].  J U 
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ORIGIN- 

of  poor  Gi- 


ta  r; 


t i 


P‘nMm  [fl2,J  «*"  »»•«  0,  elements  A. . or  M for  „ r„ 

RPi  * o in  the  same  order  as  the„  • r’J  ” J = ° and 

1 oraer  as  they  appear  in  [A]. 

r;:r  ”,n  c°"sist  °f  ■"  °f  « f°t  «*«*  CP , „ .nd 

i t o in  the  same  order  as  they  appear  in  [A]. 

7.  If  the  defaults  for  F11,  F21,  F12  nr  f??  = 

be  outBut  „.th  , used,  the  corresponding  matrix. i„ 

output  With  a compatible  form  entered  In  the  trailer. 

" TVPE  = “*  “f  *»  * - ‘FPU  of  the  input  matrix 

EXAMPLES: 

1-  Let  [A],  {CP}  and  {RP>  be  defined  as  follows: 


r„,  p.0  2.0  3.0  4 0l 

M = I □ *5  6-°  7.0  8.0  (CP)  - 

L9.0  10.0  11.0  12. oj  ’ { } ~ 

Then,  the  DMAP  instruction 

PARTN  A.CP.RP  / A11,A21,A12,A22  / c.N.l  $ 
wtII  create  the  real  double  precision  matrices 


1.0 

0.0 

1.0 

1.0 


r ( 0.0  i 

{RP}  = 1 0.0  ( 

1.0  I 


= 1.6  .oj  . m - 2 

[A12]  . [>;J 

3.0 

7.0 

4.0] 

8.oJ 

, F12  = 

= Ho.0]  , F21  = 1 

tA22]  = [9.0 

11.0 

12.0] 

, F22  = 

*’  If.  in  Example  I,  the  OHAP  instruction  were  written  as 
PARTN  A, CP,  / A1 1 ,A21 ,A12,A22  / C,N,1  $ 
the  resulting  matrices  would  be 

[All] 


"2.0' 
= 6.0 
LlO.O. 


[A12]  = 


[A21]  = purged 


1.0 

3.0 

5.0 

7.0 

.9.0 

11.0 

purged 

4.0 

8.0 
12.0 


3'  "’naif?’'  ''  “e  “*P  ,nstructi°n  were  written  as 

PARTN  A,,RP  / All ,A21 ,A12,A22  / C,N,1  $ 

the  resulting  matrices  would  be 

[All]  = P-°  2.0  3.0  4.0] 

Ls.O  6.0  7.0  8.0J  [A12]  = purged 

CAZ1]  ""  C9-°  10*°  n-°  12.0]  [A22]  = purged 
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,1 

$ 

f'v  * 

I.  NAME:  S 

u 

II.  PURPOSE: 

CA]  =>  CL][U]  . 

Badly  conditioned  matrix  columns  for  symmetric  real  matrices  are  identified  in  external 
identification  numbers.  Various  user  exit  controls  for  error  conditions  are  available. 

I *11.  DUIAP  CALlINGi  SEQUENCE: 

SDiCMPS  USET»GPL,SIL,A  / L,U  / V.Y.SYM  / V.Y, DIAGCK  / V,Y, DIAGET  / V.Y, PDEFCK  / V.N.SING  / 

V,Y,SET  / V,Y,CH0LSKY  / V,N,DET  / V,N,MINDIA  / V,N,P0WER  / 

V,Y, SUBHAM  $ 


IV.  INPUT  DATA  BLOCKS; 

USET  - Displacement  Set  Definition  Table 
GPL  - Grid  Point  List 
S.IL  - Scalar  Index  List 

A - A real  symmetric  matrix  (may  not  be  purged) 

"0te!  **  n”b8P  if  USET’  m"  or  SIL  ■">  ^ 

V.  OUTPLIT  DATA  BLOCKS: 

L - Lower  triangular  factor  of  [A] 

U - Up,Der  triangular  factor  of  [A] 

VI.  PARAMETERS: 

SYM 


DIAGCK 


“ integer,  default  = 0.  1,  use  symmetric  decomposition.  -1,  use  unsvmmetric 

decomposition.  0,  use  decomposition  based  on  input  matrix  form. 

" flag?*  inte9er’  default  = °-  Diagonal  singularity  or  nonconservative  column  exit 

“ n ' nonfa^al  measa?aL for  es  > Ts  (see  DIAGET  and  Remark  6 for  definitions) 

“ tomcom?letion?IAGCK  massa9es  for  es  > Ts  bef°re  aborting  decomposition  prior 
0 - no  check  of  es. 

DIAGET  - Input,  integer,  default  = 20.  Diagonal  singularity  error  tolerance.  Used  in 

conjunction  with  DIAGCK.  A message  is  issued  if  the  error,  es  > Ts  = 2-n,  where 

PDEFCK  - Input,  integer,  default  = 0.  Positive  definite  exit  flag. 

* ° " fST91^?965  are  iSSUed  f°r  Dii  < °'°  and  fatal  messa9es  are  issued 

> ° ~ PDEFCK. fatal  messages  for  all  Dn-.  < 0.0  are  issued  before 

aborting  decomposition  prior  to  completion.  11  = 

< " r°r  ^ij  <J9,°*  Dii  = °*°>  absolute  value  of  PDEFCK  messaqes  are 

issued  be^re  aborting  deocmposition  prior  to  completion. 


SING 


" Output,  integer,  no  default.  SING  is  set  to  -1  if  [A]  is  sinoular  0 if  not  na- 
tive definite,  and  1 otherwise,  in  the  given  order.  9 r’  0 not  P°si- 
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SET 

CH0LSKY 

DET 

MINDIA 

P0WER 

SUBNAM 


- Input,  BCD,  default  = L.  The  displacement  set  to  which  [A]  belongs. 

Input,  integer,  default  = 0.  Cholesky  decomposition  is  used  if  the  value  is  1 
othe^tharfl  ^ p0Sltlve  defin1te^  c*i°lesky  decomposition  is  not  used  for  values 


- Output,  real  single  precision,  default  = 0.0. 
of  [A]. 


The  scaled  value  of  the  determinant 


- Output,  double  precision,  default  = O.ODO.  Minimum  diagonal  of  [U]. 

‘ SWto1&t£fSte™tltISeK.,>,,Br  of  10  by  wh1ch  DET  shou'd  be »'«- 


- Input,  BCD,  default  = N0NE.  Name  of  substructure  being  solved, 
unless  this  is  a substructuring  problem. 


Not  necessary 


VII.  REMARKS: 

1.  Non-standard  triangular  factor  matrix  data  blocks  are  used  to  improve  the  efficiency  of 
the  back  substitution  process  in  module  FBS.  The  format  of  these  data  blocks  is  given 
in  Section  2 of  the  Programmer's  Manual. 

If  the  CH0LSKY  option  is  selected,  the  resulting  factor  (which  will  be  written  as  [U]) 
cannot  be  input  to  FBS. 


2. 


3.  Upon  finding  a zero  diagonal  (D-.)  on  the  decomposed  matrix  a value  of  1.0  is  substituted 
for  the  diagonal  term  if  decomposition  is  to  proceed.  However,  the  fatal  error  flag  is 
always  set  in  this  case. 


4.  All  zero  columns  on  the  input  matrix  cause  fatal  messages  and  decomposition  is  not 
attempted.  If  a system  error  occurs,  a null  column  might  result  during  decomposition  in 
which  case  the  column  is  labeled  as  a "Bad  Column"  and  the  decomposition  is  aborted. 

5.  A nonpositive  definite  matrix  (decomposed  diagonal  element  less  than  zero)  causes  the 

absolute  value  to  be  substituted  only  with  the  Cholesky  option  and  if  decomposition  is 
to  be  continued. 


6.  The  diagonal  singularity  test  is, 

2l-p 

a — — 


where  p is  the  number  of  bits  in  the  mantissa  (machine  dependent),  D.,  is  the  ith  diagonal 
term  of  the  decomposed  matrix,  and  A...  is  the  ith  diagonal  term  of  the  Input  matrix,  [A], 

7.  All  matrix  messages  give  the  input  and  decomposed  diagonal  value  except  for  situations 

where  the  input  matrix  is  in  error  (e.g.,  the  matrix  is  classified  as  rectangular  or  has 
a null  column). 

8.  Nonconservative  columns  (identified  by  D^  > 1.001  * A..)  are  identified. 

9.  Variable  parameters  output  from  functional  modules  must  be  SAVEd  if  they  are  to  be 
subsequently  used.  See  Executive  Module  SAVE  instruction. 

10.  Setting  M0DC0M(1)  to  -1  on  the  NASTRAN  card  (see  Section  2.1)  allows  the  time  and  core 
estimates  to  be  made  without  actually  doing  the  decomposition.  Absolute  values  greater 
than  1 replace  the  variable  CL0SE  documented  in  Section  3.5.14.4  of  the  Programmer's  Manual. 
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VIII.  EXAMPLES: 

1.  To  use  the  SDCMPS  module  in  a static  analysis  (Rigid  Format  1),  modules  SMP1  and  RBMG2 
must  be  removed.  For  this  case,  the  required  ALTERS  are  as  follows: 

ALTER  nl  $ (where  nl  = DMAP  statement  number  of  LABEL  LBL4) 

PARAM  //*PREC*/MPREC  $ 

ALTER  nk,  “ $ (where  n2  = DMAP  statement  number  of  the  SMP1  module) 

VEC  USET/V/*F*/*0*/*A*  $ 

PARTN  KFF,V,/K00,,K0A,KAAB  $ 

SDCMPS  USET,GPL,SIL,K00/L00,/C,Y,SYM=O/C,Y,DIAGCK=O/C,Y,DIAGET=2O/ 

C , Y , PDEFCK=0/S ,N ,S I NG0/*0*/O/S , N , DET0/S , N .MIND IA0/ 

S.N.P0WER0  $ 

C0ND  LSING.SING0  $ 

FBS  L00..K0A/G0/1/-1  $ 

MPYAD  K0A,G0,KAAB/KAA/1/1/1/MPREC  $ 

ALTER  n3,n3  $ (where  n3  = DMAP  statement  number  of  the  RBMG2  module) 

SDCMPS  USET,GPL,SIL,KLL/LLL,/C,Y,SYM=0/C,Y,DIAGCK==0/C,Y,LIAGET=20/ 

C , Y , PDEFCK=0/S ,N ,SINGL/*L*/0/S , N , DETL/S , N .MINDIAL/ 

S,N,P0WERL  $ 

C0ND  LSING.SINGL  $ 

ALTER  n4  $ (where  n4  = DMAP  statement  number  of  C0ND  FINIS,  C0UNT) 

LABEL  LSING  $ 

PRTPARM  //O/*SING0*  $ 

PRTPARM  //0/*SINGL*  $ 

PRTPARM  //-1/*DMAP*  $ 

ENDALTER  $ 

The  input  parameters  SYM,  DIAGCK,  DIAGET  and  PDEFCK  may  be  changed  from  the  values 
illustrated  above  by  either  using  the  form  /C,N,i/  or  by  including  a PARAM  bulk  data  card 
with  a different  value. 

2.  To  use  the  SDCMPS  module  in  a real  eigenvalue  analysis  (Rigid  Format  3),  modules  SMP1  and 
RBMG2  must  be  removed.  For  this  case,  the  required  ALTERS  are  as  follows: 

ALTER  nl.nl  $ (Where  nl  = DMAP  statement  number  of  the  SMP1  module) 

VEC  USET/V/*F*/*0*/*A*  $ 

PARTN  KFF,V,/K00,,K0A,KAAB 
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SDCMPS  USET  ,GPL,SIL,K00/L00,U00/C,Y,SYM=O/C,Y,DIAGCK=O/C,Y,DIAGET=2O/ 
C,Y,PDEFCK=O/S,N,SING0/*0*/O/S,N,DET0/SjN,MINDIA0/ 

S,N,P0WER0  $ 

C0ND  LSING.SING0  $ 

FBS  L00 , U00 , K0A/G0/ 1/ - 1 $ 

MPYAD  K0A.G0.KAAB/KAA/1  $ 

ALTER  n2,t:2  $ (where  n2  = DMAP  statement  number  of  the  RBMG2  module) 

SDCMPS  USET ,GPL ,S 1 1 , KLL/LLL ,/C , Y ,SYM=0/C , Y ,D IAGCK=0/C , Y ,D IAGET=20/ 

C,Y,PDEFCK=O/S,N,SINGL/*L*/0/S,N,DETL/S,N,MINDIAL/ 

S,N,P0WERL  $ 

C0ND  LSING,SINGL  $ 

ALTER  n3  $ (where  n3  = DMAP  statement  number  of  LABEL  P2) 

LABEL  LSING  $ 

PRTPARM  //O/*SING0*  $ 

PRTPARM  //0/*SINGL*  $ 

PRTPARM  //— 1/*DMAP*  $ 

ENDALTER  $ 

The  input  parameters  SYM,  DIAGCK,  DIAGET  and  PDEFCK  may  be  changed  from  the  values 
illustrated  above  as  indicated  under  Example  1. 


i 


i 
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I.  NAME:  SMPYAD  (Matrix  Series  Multiply  and  Add) 


II.  PURPOSE:  To  multiply  a series  of  matrices  together  and,  optionally,  add  another 

matrix  to  the  product: 

EX]  = [A][B][C][D][E]  + [F]  . 

III.  DMAP  CALLING  SEQUENCE: 

SMPYAD  A,B,C,D,E,F  / X / C,N,n  / V,N,SIGNX  / V,N,SIGNF  / V.N.PX  / V,N,TA  / 

V,N,TB  / V,N,TC  / V,N,TD  $ 

IV.  INPUT  DATA  BLOCKS: 

A \ 

B / 

C > - Up  to  5 matrices  to  be  multiplied  together,  from  left  to  right. 

D \ 

E J 

F - Matrix  to  be  added  to  the  above  product. 

Notes : 

1.  If  one  of  the  five  multiplication  matrices  is  required  in  the  product  (see 
parameter  n below)  and  is  purged,  the  entire  calculation  is  skipped. 

2.  If  the  [F]  matrix  is  purged,  no  matrix  will  be  added  to  the  product. 

3.  The  input  matrices  must  be  conformable.  This  condition  is  checked  by  SMPYAD. 

V.  OUTPUT  DATA  BLOCKS: 

X - Resultant  matrix  (may  not  be  pre-purged). 

VI.  PARAMETERS: 


1.  n = number  of  matrices  involved  in  the  product,  counting  from  the  left  (integer, 

input) 

2.  SIGNX  = sign  of  the  product  matrix  (e.g.,  [A][B][C][D][E]) 

= 1 for  plus,  -1  for  minus  (integer,  input) 

3.  SIGNF  = sign  of  the  matrix  to  be  added  to  the  product  matrix  (integer,  input) 

= 1 for  plus,  -1  for  minus 

4.  PX  = output  precision  of  the  final  result  (integer,  input) 

= 1 for  single-precision,  2 for  double-precision,  0 logical  choice  based 
on  input  matrices. 

5.  TA  ) 

TB  ( transpose  indicators  for  the  [A],[B],[C],  and  [D]  matrices  (1  if  transposed 

TC  ( matrix  to  be  used  in  the  product;  0 if  untransposed)  - (integer,  input) 

TD  ) 
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VII. 


VIII. 


Note: 


All  the  parameters  except  n have  default  values  as  follows: 
SIGNX  = 1 {sign  of  product  is  plus) 

SIGNF  = 1 (sign  of  added  matrix  is  plus) 


PX 

TA 

TB 

TC 

TD 


0 (logical  choice  based  on  input  matrices) 


- 0 (use  untransposed  [AL[B],[C]f  and  [D]  matrices  in  the  product) 
(the  number  of  transpose  indicators  required  is  one  less  than 
the  number  of  matrices  in  the  product?  The  last  matrix  in 
HETH0D;  P™^Ct  cannot  be  transposed.)'  !aSt  matnX  in  the 

The  method  is  the  same  as  for  the  MPYAD  module  with  the  following  additional  remarks: 

1.  None  of  the  matrices  may  be  diagonal. 

2'  dSbll-JrecUlo"""'  ?rotl“ct•  s"  '"‘Mediate  <«rlx  products  are  generated  In 

3-  2?cSS£“  ' 

EXAMPLES: 

1.  To  compute  [X]  = [A][B]TtC]-[F],  use 

SMPYAD  A,B,C,,,F  / X / C,N,3  / C,N,1  / C,N,-1  / C,N,0  / C,N,0  / C,N,1  $ 

2.  To  compute  [Z]  = -[U]T[V]T[W]T[X]T[Y],  use 

SMPYAD  U,V,W,X,Y,  / Z / C,N,5  / C,N,-1  / C.N.O  / C,N,0  / C,N,1  / C,N,1  / 

C,N,1  / C ,N,1  $ 


i 


I 


t 

i 

i 

!■ 

i, 
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NAME:  S0LVE  (Linear  System  Solver) 

PURPOSE:  To  solve  the  Matrix  Equation 

[A][X]  « 1 [B] 


DMAP  CALLING  SEQUENCE: 

S0LVE  A,B  / X / V,Y,SYM  / V,Y,SIGN  / V,Y,PREC  / V,Y,TYPE  $ 


INPUT  DATA  BLOCKS: 

A - square  real  or  complex  matrix 

B - rectangular  real  or  complex  matrix  (if  purged,  the  identity  matrix  is  assumed). 


OUTPUT  DATA  BLOCKS: 

X - A rectangular  matrix 

Note:  A standard  matrix  trailer  will  be  written,  identifying  [X]  as  a rectangular 
matrix  with  the  same  dimensions  as  [B]  and  the  type  specified. 


PARAMETERS: 


SYM  - Input-integer,  default  = 0 
- Output-integer 


-1  - use  unsymmetric  decomposition 
1 - use  symmetric  decomposition 
0 - logical  choice  based  on  input  matrices 

SYM  used. 


SIGN  - Input-integer,  default  = 1 


PREC  - Input- integer,  default  = 0 
- Output-integer 


( 1 - solve  [A][X]  = [B] 

(-1  - solve  [A][X]  = -[B] 

0 - logical  choice  based  on  input 

1 - use  single  precision  arithmetic 

2 - use  double  precision  arithmetic 

PREC  used. 


P 

*■ 

f, 
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0 - logical  choice  based  on  input 

1 - output  type  of  matrix  [X]  is  real 
single  precision 

2 - output  type  of  matrix  [X]  is  real 
double  precision 

3 - output  type  of  matrix  [X]  is  complex 
single  precision 

4 - output  type  of  matrix  [X]  is  complex 
double  precision 

TYPE  used. 

VII.  METHOD: 

Depending  on  the  SYM  flag  and  the  type  of  [A],  one  of  subroutines  SDC0MP,  DEC0MP,  or 
CDC0MP  is  called  to  form  [A]  = [L][Uj. 

One  of  FBS  or  GFBS  is  then  called  to  solve  [L][Y]  = + [B]  and  [U][X]  = [Y],  as  appropriate. 
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NAME:  TRNSP  (Matrix  Transpose) 

PURPOSE : To  form  [A]"*"  given  [A], 

DMAP  CALLING  SEQUENCE: 

TRNSP  A/X  $ 

INPUT  DATA  BLOCKS: 

A - Any  matrix  data  block. 

Note:  If  [A]  is  purged,  TRNSP  will  cause  [X]  to  be  purged. 

OUTPUT  DATA  BLOCKS: 

X - The  matrix  transpose  of  [A] 

Note:  [X]  cannot  be  purged. 

PARAMETERS:  None. 

REMARKS: 

1.  Transposition  of  large  full  matrices  is  very  expensive  and  should  be  avoided 
if  possible  (see  Section  2.1.4  of  the  Theoretical  Manual). 

2.  TRNSP  currently  uses  an  algorithm  which  assumes  that  the  matrix  is  dense. 

This  algorithm  is  extremely  inefficient  for  sparse  matrices.  Sparse  matrices 
should  be  transposed  by  using  MPYAD. 
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n 


I.  NAME:  UMERGE  (Merges  two  matrices  based  on  USET) 

II.  PURPOSE:  To  merge  two  column  matrices  (such  as  load  vectors  or  displacement  vectors)  into 
a single  matrix. 

HI.  DMAP  CALLING  SEQUENCE- 

UMERGE  USET, PHIA, PHI0  / PHIF  / V,N,MAJ0R=F  / V,N,SUB0=A  / V,N,SUB1=L  $ 

IV.  INPUT  DATA  BLOCKS: 

USET  - displacement  set  definitions 

PHIA  ) . . 

} any  matrices 
PHI0  ) 

Note:  1.  The  set  definitions  may  be  USET  (statics),  USETD  (dynamics),  HUSET  (heat 
transfer),  or  USETA  (aeroelastic) . 

2.  USET,  USETD,  HUSET,  or  USETA  may  not  be  purged. 

3.  PHIA  or  PHI0  may  be  purged  in  which  case  their  respective  elements  will  be  zero. 

4.  PHIA,  PHI0  and  PHIF  must  be  related  by  the  following  matrix  equation 


V.  OUTPUT  DATA  BIOCKS: 
PHIF  - matrix 


( PHIA  I 
| PHI0  j 


Note:  PHIF  must  not  be  purged. 

VI.  PARAMETERS: 

MAJ0R  - BCD  value  from  table  below  (Input,  no  default) 

SUBO  - BCD  value  from  table  below  (Input,  no  default) 

SUB1  - BCD  value  from  table  below  (Input,  no  default) 

Note:  The  set  equation  MAJ0R  = SUBO  + SUB1  should  hold. 


parameter  value 
M 
S 
0 
R 
G 
N 
F 
A 
L 

SG 

SB 

E 

P 


USET  matrix 
Um 

U (union  of  SG  and  SB) 


U£ 

Us  (specified  on  Grid  card) 
Us  (specified  on  SPC  card) 
U_ 
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NE 

Une  (union  of  N and  E) 

FE 

Ufe  (union  of  F and  E) 

D 

Ud 

PS 

u 

SA 

ps 

UsA 

K 

Uk 

PA 

V 

! 


5.4-26  (12/29/78) 

Blf 


MATRIX  OPERATION  MODULES 


I*  UPARTN  {Partitions  a matrix  based  on  USET} 

II.  PURPOSE:  To  perform  symmetric  partitioning  of  matrices  (particularly  to  allow  user 

splitting  of  long  running  modules  such  as  SMP1). 

HI.  DMAP  CALLING  SEQUENCE: 

UPARTN  USET,KII  / KJJ,KLJ,KJL,KLL  / V,N,MAJ0R=I  / V,N,SUBO=J  / V,N,SUB1=L  $ 

IV.  INPUT  DATA  BLOCKS: 

USET  - displacement  set  definitions 
iCII  - Any  displacement  matrix 

Note:  1.  The  set  definitions  may  be  USET  (statics),  USETD  (dynamics),  HUSET  (heat 

transfer),  or  USETA  (aeroelastic). 

2.  USET  may  not  be  purged. 

3.  KII  may  be  purged  in  which  case  UPARTN  will  simply  return,  causing  the  output 
matrices  to  be  purged. 

V.  OUTPUT  DATA  BLOCKS: 

KJJ  } 

KLJ  I 

} matrix  partitions 
Kll  J 

Note:  1.  Any  or  all  output  data  block(s)  may  be  purged. 

2.  UPARTN  forms: 


VI. 


Kjj  1 

Kj«. 

KJU 

PARAMETERS: 

MAJ0R  - BCD  value  from  table  below  (Input,  no  default) 

SUBO  - BCD  value  from  table  below  (Input,  no  default) 

SUB1  - BCD  value  from  table  below  (Input,  no  default) 

Note:  The  set  equation  MAJ0R  = SUBO  + SUB!  should  hold. 


parameter  value 
M 
S 
0 
R 
G 
N 
F 


USET  matrix 
Um 


U (union  of  SG  and  SB) 
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UPARTN  (Cont.) 


•O'! 


A 

L 

SG 

SB 

E 

P 

NE 

FE 

D 

PS 

SA 

K 

PA 


us  (specified  on  Grid  card) 
U$  (specified  on  SPC  card) 


une  (union  of  N and  E) 
Ufe  (union  of  F and  E) 


ps 

JsA 


JpA 


II-  EXAMPLE: 


In  Rigid  Format  2,  module  SMP1  performs  the  calcu,at,0„s. 

SBP1  partitions  the  constrained  stiffness  and  mass  matrices 


and 


[Kff]  — > 

[Mff]  ==> 


- 

1 

^aa 

Kao 

Koa 

. 

1"' 

“ 

- 

M 

33 

ao 

Ha 

M 

oa 

00 

- 

solves  for  transformation  matri) 


ts0]  ■ -EKoof  [R„a] 


and  performs  the  matrix  reducti 


ons 


tKaa]  ■ GTm3  * Km]T  C60] 


and 


[Maa^  = [Maa]  + [Hoa]T  [GQ]  + CGq]T  [MQa]  + [GQ]T  [MQ0]  [GQ] , 

(Continued) 
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UPARTN  (Cont.) 

Step  1 can  be  performed  by  two  applications  of  UPARTN: 

UPARTN  USET,KFF  / KAAB  ,K0A,  ,K00  / *F*/*A*/*0*  $ 

UPARTN  USET,MFF  / MAAB,M0A,,M00  / *f*/*A*/*0*  $ 

Step  2 can  be  performed  by  S0LVE 
S0LVE  K00,K0A  / G0  / 1 / -1  $ 

KAA  and  MAA  can  then  be  computed  by  a sequence  of  applications  of  the  MPVAD  module. 

Thus,  in  the  above  manner,  a long  running  module  can  be  broken  down  into  several  smaller  steps 
and  the  intermediate  results  can  be  checkpointed. 


/ 

V 
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5,5  UTILITY  MODULES 


Module 

C0PY 

INPUT 

INPUTT1 

INPUTT2 

LAMX 

MATGPR 

MATPRN 

MATPRT 

0UTPUT1 

0UTPUT2 

0UTPUT3 

PARAM 

PARAML 


Basic  Function 

Generate  a physical  copy  of  a data  block 

Generate  most  of  bulk  data  for  selected 
academic  problems 

Read  data  blocks  from  GIN0-written  user  files 
Read  data  blocks  from  F0RTRAN-written  user  files 
Edit  or  generate  data  block  LAMA 
Displacement  set  matrix  printer 
Print  matrices 

Print  matrices  associated  only  with  geometric 
grid  points 

Write  data  blocks  via  GIN0  onto  user  files 

Write  data  blocks  via  FORTRAN  onto  user  files 

Punch  matrices  onto  DMI  cards 

Manipulate  parameter  values 

Select  parameters  from  a user  input  matrix 
or  table 


PARAMR 

PRTPARM 

SCALAR 

SEEMAT 

SETVAL 

SWITCH 

TABPCH 

TABPRT 

TABPT 

TIMETEST 

VEC 


Perform  specified  arithmetic,  logical  and 
conversion  operations  on  real  or  complex 
parameters 

Print  parameter  values  and  DMAP  error  messages 

Convert  matrix  element  to  parameter 

Generate  matrix  topology  displays 

Set  parameter  values 

Interchange  two  data  block  names 

Punch  NASTRAN  tables  on  DTI  cards 

Print  selected  table  data  blocks  using  readable  format 

Print  table  data  blocks 

Provide  NASTRAN  system  timing  data 

Generate  partitioning  vector 


Utility  modules  are  an  arbitrary  sub-division  of  the  Functional  Modules  and  are  used 
matrix  and  table  data  blocks  and  to  manipulate  parameters. 

<he  data  block  names  corresponding  to  the  various  matrix  and  table  data  blocks  used  i 
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Rigid  Format  DMAP  sequences  may  be  found  in  Section  3 or  in  the  NASTRAN  mnemonic  dicti 
Section  7. 
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I.  NAME:  C0PY 

H.  PURPOSE:  To  generate  a physical  copy  of  a data  block. 

HI.  OMAP  CALLING  SEQUENCE: 

C0PY  DB1  / DB2  / PARAM  $ 

IV.  INPUT  DATA  BLOCKS: 

DB1  - Any  NASTRAN  data  block 

V.  OUTPUT  DATA  BLOCKS: 

DB2  - Any  valid  NASTRAN  data  block  name 

VI.  PARAMETERS: 

PARAM  - If  PARAM  < 0 the  copy  will  be  performed  - integer,  input,  default  = -1. 

VII.  MEJHOD:  If  PARAM  > 0 a return  is  made,  otherwise  a physical  copy  of  the  input  data  block 
is  generated. 

VIII.  REMARKS: 

1.  The  input  data  block  may  not  be  purged. 
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I.  NAME:  INPUT  (Input  Generator) 

II.  PURPOSE:  Generates  the  majority  of  the  bulk  data  cards  for  selected  academic  problems. 
Used  in  many  of  the  official  NASTRAN  Demonstration  Problems. 


III. 


DMAP  CALLING  SEQUENCE: 

INPUT  11,12,13,14,15  / 01,02,03,04,05  / C,N,a  / C,N,b  / C,N,c  $ 


IV.  INPUT  DATA  BLOCKS: 

Appropriate  preface  outputs. 


V.  OUTPUT  DATA  BLOCKS: 

Appropriate  for  the  problem  being  generated. 


VI.  PARAMETERS: 

The  three  parameters  are  used  in  conjunction  with  data  read  by  INPUT  from  the  input 
stream  to  define  the  problem  being  generated. 


VII.  METH0D: 

Since  INPUT  is  intimately  related  to  bulk  data  card  input,  a detailed  description  of 
this  module  has  been  placed  in  Section  2.6. 
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l 

6 

h 

t 

r 

l 
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I. 


II. 


NAME:  INPUTT1  (Reads  User  Files*) 

(The  companion  module  is  0UTPUT1) 

£»KE:  "■«■*»«  up  to  five  data  blocks  from  a user  file  and  checks  the  user  file  label 
» ere  the  expected  format  is  that  created  by  utility  Module  0UTPUT1 . Also  used  to  position 

MuUipba  cans  °f  ”UnfP'S  r6e'  tapes)  ^ to  reading  the  data  blocks. 

' P'  " lre  a,1““ed'  fl  "”“•••  15  written  for  each  data  block  successfully  recovered 
and  after  each  tape  reel  switch.** 


HI.  CHAP  CALLING  SEqUFNCF- 

INPUTT1  / DB1  ,DB2,D83,DB4,DB5  / V,N,P1  / V,N,P2  / V,N,P3  $ 

IV.  INPUT  DATA  Blflmr 

Input  data  blocks  are  not  used  in  this  module  call  statement. 

V.  OUTPUT  DATA  BL0CKS : 

DBi  - Data  blocks  which  will  be  recovered  from  one  of  the  NASTRAN  permanent  files  INPT,  INP1 
INP2  through  INP9.  Any  or  all  of  the  output  data  blocks  may  be  purged.  Only  nonpurged  data’ 
blocks  will  be  taken  from  the  file.  The  data  blocks  will  be  taken  sequentially  from  the  file 
starting  from  a position  determined  by  the  value  of  the  first  parameter.  Note  that  the  output 
data  block  sequence  A,Ba,,  is  equivalent  to  ,A,,B,  or  ,,,AtB. 


* The  user  files  reside  either  on  physical  tapes  or  on 
^Currently  user  tape  reel  switching  is  available  only 


mass  storage  devices, 
on  the  IBM  and  UNIVAC 


versions. 
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VI.  PARAMETERS: 

1.  The  meaning  of  the  first  parameter  (PI)  value  is  given  in  the  table  below.  (The  default 
value  is  0.) 


PI  Value 

Meaning 

+n 

Skip  forward  n data  blocks  before  reading. 

0 

Data  blocks  are  read  starting  at  the  current 
position.  The  current  position  for  the 
first  use  of  a file  is  at  the  label  (P3). 
Hence,  P3  counts  as  one  data  block. 

-1 

Rewind  before  reading,  position  file  past 
label  (P3) , 

-2* 

Mount  new  reel  and  position  new  reel  past 
label  ( P3 ) before  reading* 

-3 

Print  data  block  names  and  then  rewind 
before  reading. 

-4* 

Current  tape  reel  will  have  an  end-of-file 
mark  written  on  it,  will  be  rewound  and 
dismounted  and  then  a new  tape  reel  will 
be  mounted  with  ring  out  and  rewound  before 
reading  the  data  blocks.  This  option 
should  be  used  when  a call  to  INPUTT1  is 
preceded  by  a call  to  0UTPUT1  using  the 
same  User  Tape. 

-5 

Search  user  file  for  first  version  of  data 
block  (DBi ) requested.  If  any  (DBi ) are 
not  found,  fatal  termination  occurs. 

-6 

Search  user  file  for  final  version  of  data 
block  (DBi ) requested.  If  any  (DBi)  are 
not  found,  fatal  termination  occurs. 

-7 

Search  user  file  for  first  version  of  data 
block  (DBi)  requested.  If  any  (DBi)  are 
not  found,  a warning  message  is  written  on 
the  output  file  and  the  run  continues. 

-8 

Search  user  file  for  final  version  of  data 
block  (DBi)  requested.  If  any  (DBi)  are 
not  found,  a warning  message  is  written  on 
the  output  file  and  the  run  continues. 

'Valid  only  for  files  that  reside  on  physical  tape.  See  the  second  footnote  on  the  last  page 
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2. 


The  second  parameter  (P2)  for  this  module  is  the  User  File  Code  shown 
(The  default  value  is  0). 


in  the  table  belov 


User  File  Code 

GIN0  File  Name 

0 

INPT 

1 

INP1 

2 

INP2 

3 

INP3 

4 

I MP4 

5 

INP5 

6 

INP6 

7 

INP7 

8 

INP8 

9 

INP9 

3.  The  third  parameter  (P3)  for  this  module  is  used  as  the  User  File  Label  for  NASTRAN 
identification.  The  label  (P3)  is  an  alphanumeric  variable  of  eight  characters  or  less 
(the  first  character  must  be  alphabetic).  The  value  of  P3  must  match  a corresponding 
value  on  the  user  file.  The  comparison  of  P3  and  the  value  on  the  user  file  is  dependent 
on  the  value  of  PI  as  shown  in  the  table  below.  (The  default  value  for  P3  is  XXXXXXXX). 


PI  Value 

File  Label  Checked 

+n 

No 

0 

No 

-1 

Yes 

-2 

Yes  (On  new  reel) 

-3 

Yes  (Warning  Check) 

-4 

Yes  (On  new  reel) 

-5 

Yes 

-6 

Yes 

-7 

Yes 

- -8 

Yes 
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VII.  EXAMPLES:  (Most  examples  use  the  default  value  for  P2  and  P3  which  means  the  use  of 

permanent  NASTRAN  file  INPT  and  NASTRAN  user  file  label  of  XXXXXXXX) 

1.  INPUTT1  / A,B, ,,  / $ 

Read  data  blocks  A and  then  B from  user  file  INPT  starting  from  wherever  INPT  is 
currently  positioned.  If  this  is  the  first  module  to  manipulate  INPT,  the  file  will 
automatically  be  initially  positioned  at  the  beginning  of  the  user  file  label.  In 
this  case, the  first  parameter  of  INPUTT1  must  be  set  to  either  one  (1)  to  skip  past 
the  label  or  minus  one  (-1)  to  rewind  the  file  and  position  it  at  the  beginning  of 
the  first  data  block  (A). 

2.  INPUTT1  / ,,,,  / C,N,-1  / C,N,3  $ 

Rewind  INP3  and  check  user  tape  label. 

3.  INPUTT1  / A,,,,  / C,N,-2  $ 

Mount  a new  reel  of  file  (without  write  ring)  for  INPT  and  read  data  block  A from 
the  first  file  position.  The  label  of  the  new  reel  of  tape  will  be  checked. 

4.  INPUTT1  / ,,,,  / C,N,-2  $ 

INPUTTl  / A,,,,  / C,N,0  $ 

This  is  equivalent  to  example  3. 

5.  INPUTTl  / A,B,C,D,E  / C,N,14  $ 

Starting  from  the  current  position,  skip  forward  14  data  blocks  on  INPT  and  read 
the  next  five  data  blocks  into  A,B,C,D,  and  E.  Do  not  check  the  user  file  label. 

6.  INPUTTl  / ,,,,  / C,N,-3  $ 

INPUTTl  / A,B,C,D,E  / C,N,14  $ 

A complete  list  of  data  block  names  will  be  provided  including  a warning  check  of 
the  user  file  label.  Then,  it  will  be  the  same  as  example  5 only  if  the  current 
position  in  that  example  were  at  the  beginning  of  the  first  data  block. 

7.  INPUTTl  / ,,,,  / C,N,-2  $ 

INPUTTl  / ,,,,  / C,N,-3  $ 

INPUTTl  / A,B , , , / C,N,14  $ 

Mount  a new  reel  of  tape  for  INPT  and  check  the  new  reel’s  label.  Print  the  names 
of  all  data  blocks  on  the  new  tape  and  give  a warning  check  for  tape  label.  Read 
the  15th  and  16th  data  blocks  into  A and  B.  INPT  will  end  up  positioned  at  the 
beginning  of  the  l?td  data  block  if  present. 


5.5-8  (09/30/83) 

mi 


UTILITY  MODULES 


VIII.  MORE  DIFFICULT  EXAMPLES  USING  BOTH  INPUTT1  and  OUTPUT! : 


Example  I : 

(a)  Objectives: 

0)  Obtain  printout  of  the  names  of  all  data  blocks  on  INPT. 

(2)  Skip  past  the  first  four  data  blocks,  replace  the  next  two  with  data  blocks 
A and  B,  and  retain  the  next  three  data  blocks. 

(3)  Obtain  printout  of  the  names  of  all  data  blocks  on  INPT  after  (2)  has  been 
done. 


(b)  DMAP  Sequence: 

BEGIN  $ (!) 
INPUTT1  /,,,,/  C.N.-3  $ (2) 
INPUTT1  / , ,T1 ,T2,T3  / C,N,6  $ (3) 
1MPUTT1  / ,,,,  / C,N,-1  $ (4) 
OUTPUT!  A,B,T1 ,T2,T3  //  C,N,4  $ (5) 
0UTPUT1,  ,,,,//  C,N, -3  $ (6) 
END  $ (7) 


(c)  Remarks: 

0)  DMAP  sequence  (2)  accomplishes  objective  (1)  and  rewinds  INPT. 

(2)  DMAP  sequence  (3)  recovers  data  blocks  7,  8,  and  9.  This  is  necessary 

because  they  would  be  effectively  destroyed  by  anything  written  in  front 
of  them  on  INPT. 

(3)  DMAP  sequence  (4)  rewinds  INPT. 

(4)  DMAP  sequence  (5)  accomplishes  objective  (2). 

(5)  DMAP  sequence  (6)  accomplishes  objective  (3)  and  leaves  INPT  positioned 

after  the  ninth  file,  ready  to  receive  additional  data  blocks. 

(6)  Note  that  INPUTT1  is  used  whenever  possible  to  avoid  the  possibility  of 
mistakenly  writing  on  INPT  prematurely. 
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Example  2: 

(a)  Objectives: 

(1)  Write  data  blocks  A,  B,  and  C on  INPT. 

(2)  Obtain  printout  of  the  names  of  all  data  blocks  on  INPT  after  step  (1) 

(3)  Make  two  copies  of  the  file  created  in  (1). 

(4)  Add  data  blocks  D and  E to  one  of  the  files. 

(5)  Obtain  the  names  of  all  data  blocks  on  INPT  after  (4). 

(b)  DMAP  Sequence: 


BEGIN  $ 

(1) 

0"TPUT1  A,B,C, , //  C,N,-1  $ 

(2) 

0UTPUT1 , ,,,,//  C.N.-3  $ 

(3) 

0UTPUT1  A,B,C,,  //  C.H.-2  $ 

(4) 

0UTPUT1  A,B,C,,  //  C,N,-2  $ 

(5) 

0UTPUT1  DjE,,,  //  C,N,0  $ 

(6) 

0UTPUT1 , ,„.  //  C.N.-3  $ 

(7) 

END  $ 

(8) 

(c)  Remarks: 

(1)  DMAP  Sequence  (2)  accomplishes  objective  (1). 

(2)  INPUTTiq/enCe  (5)raSCTJ1'S*??  °bje,ctl‘ve  (2)-  The  statement 
iNKum  / ,,,,  / C,H,-3  $ will  do  the  same  thing  and  add  a rewind. 

(3)  Statements  (4)  and  (5)  accomplish  objective  (3). 

(4)  Statement  (6)  accomplishes  objective  (4)  where  the  third  file  (tape)  is  used. 

(5)  INPUTTW  (?)  a/W1!hf  ?^e5tiVu  (5,‘  The  statement 

iNKUiu  / ,,,,  / C,N,-3  $ will  do  the  same  thing  and  add  a rewind. 

161  ITS  S'fiT1  SV"'tChin9  *S  »•  second  parametei 


BEGIN  $ 

0UTPUT1  A,B,C„  //  C.H.-1  $ 

0UTPUT1,  ,,,,//  C,N,-3  $ 

0UTPUT1  A.B.C,,  //  C.N.-l  / C,N,1  $ 
0UTPUT1  A,B,C,,  //  C.N.-l  / C,N,2  $ 
0UTPUT1  D,E,,,  //  C,N,0  / C,N,2  $ 
0UTPUT1 , ,,,,  //  C,N,-3  / C,N,2  $ 

END  $ 
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I. 


NAME:  INPUTT2  (Reads  User-Written  FORTRAN  Files*) 
(The  companion  module  is  0UTPUT2) 


II. 


1 


III. 


PURP0SE:  Recovers  up  to  five  data  blocks  from  a F0RTRAN-wri tten  user  file.  This  file 
may  be  written  either  by  a user-written  F0RTRAN  program  or  by  the  companion  module 
0UTPUT2.  The  Programmer's  Manual  describes  the  format  of  the  file  which  must  be 
written  in  order  to  be  readable  by  INPUTT2 . 

DMAP  CALLING  SEQUENCE: 

INPUTT2  / 081,082,063,064,085  / V,N,P1  / V,N,P2  / V,N,P3  $ 


IV. 


i 


V. 


INPUT  DATA  BLOCKS: 

Input  data  blocks  are  not  used  in  this  module  call  statement. 

0UTPUT  DATA  BLACKS : 

DBi  - Data  blocks  which  will  be  recovered  from  one  of  the  NASTRAN  F0RTRAN  tape  files 
UT1,  UT2,  through  UT5.  Any  or  all  of  the  output  data  blocks  may  be  purged.  Only  non 
purged  data  blocks  will  be  taken  from  the  file.  The  data  blocks  will  be  taken 
sequentially  from  the  file  starting  from  a position  determined  by  the  value  of  the 
first  parameter.  Note  that  the  output  data  block  sequence  A,B, , , is  equivalent  to 
)A,,B,  or  ,,,A,B  . 


*The  F0RTRAN  files  may  reside  either  on  physical  tapes  or  on  mass  storage  devices. 

fe" 

v 
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ORIGINAL  PAGE  IS 
Op  POOR  QUALITY 


VI.  PARAMETERS: 

1*  T{ie  mearnn9  of  the  first  parameter  (PI)  value  is  given  in  the  table  below.  (The  default 
value  is  0.) 


PI  Value 

Meaning 

+n 

Skip  forward  n data  blocks  before  reading. 

0 

Data  blocks  are  read  starting  at  the  current 
position.  The  current  position  for  the 
first  use  of  a file  is  at  the  label  (P3). 
Hence,  P3  counts  as  one  data  block. 

-1 

Rewind  before  reading,  position  file  past 
label  (P3) . 

-3 

Print  data  block  names  and  then  rewind 
before  reading. 

-5 

Search  user  file  for  first  version  of  data 
block  (DBi)  requested.  If  any  (DBi ) are 
not  found,  fatal  termination  occurs. 

-6 

Search  user  file  for  final  version  of  data 
block  (DBi)  requested.  If  any  (DBi)  are 
not  found,  fatal  termination  occurs. 

-7 

Search  user  file  for  first  version  of  data 
block  (DBi)  requested.  If  any  (DBi)  are 
not  found,  a warning  message  is  written  on 
the  output  file  and  the  run  continues. 

-8 

Search  user  file  for  final  version  of  data 
block  (DBi)  requested.  If  any  (DBi)  are 
not  found,  a warning  message  is  written  on  ! 
the  output  file  and  the  run  continues.  j 

t 

important  Note 

fl?,tn™tnVniiVAC  and  DfC  VAX  ^sicms,  the  WRAN  files  used  with  the  INPUTT2/0UTPUT2  modules 
are  automatically  rewound  every  time  a link  change  occurs  in  the  program.  In  general  a link 

lNPDTT?Cct  t6  as!ume(?  °icur  wher,ever  a DMAP  statement  other  than  an  INPUTT2  statement  follows  an 
flNTPMT?  S1cmila^’  whenever  a DMAP  statement  other  than  an  0UTPUT2  statement' follows  an 

0UTPUT2  statement.  For  this  reason,  the  following  cautions  should  be  noted  on  these  versions  when 
using  the  various  values  for  the  parameter  PI  in  an  INPUTT2  or  0UTPUT2  DMAP  statement 
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Cautions  for  UNIVAC  and  DEC  VAX  versions 


Parameter  PI 


Remarks 


0 or  +n 


The  user  must  be  certain  that  this 


-1 


to  -8 


-9 


INPUTT2  statement  immediately  follows 
another  INPUTT2  statement;  or  that  this 
0UTPUT2  statement  immediately  follows 
another  0UTPUT2  statement,  to  avoid  a 
link  change  that  would  cause  the 
rewinding  of  the  F0RTRAN  file. 


No  cautions 


The  user  must  be  certain  that  this 
0UTPUT2  statement  immediately  follows 
another  0UTPUT2  statement,  to  avoid  a 
link  change  that  would  cause  the 
rewinding  of  the  F0RTRAN  file. 


j 


i 


5.5-13  (09/30/83) 


DIRECT  MATRIX  ABSTRACTION 


2.  The  second  parameter  (P2)  for  this  module  is  the  F0RTRAN  unit  number  from  which  the  data 
blocks  will  be  read.  The  allowable  values  for  this  parameter  are  highly  machine-  and 
installation-dependent.  Reference  should  be  made  to  Section  4 of  the  Programmer's  Manual 
for  a discussion  of  this  problem.  (The  default  value  for  P2  is  11.) 


User  File  Code 

F0RTRAN  File  Name 

11 

UT1 

12 

UT2 

13 

UT3 

14 

UT4 

15 

UT5 

The  third  parameter  (P3)  for  this  module  is  used  as  the  F0RTRAN  User  File  Label  for 
NASTRAN  identification.  The  label  (P3)  is  an  alphanumeric  variable  of  eight  characters 
or  less  (the  first  character  must  be  alphabetic).  The  value  of  P3  must  match  a 
corresponding  value  on  the  F0RTRAN  user  file.  The  comparison  of  P3  and  the  value  on  the 
user  file  is  dependent  on  the  value  of  PI  as  shown  in  the  table  below.  (The  default  value 
for  P3  is  XXXXXXXX.) 


PI  Value 

File  Label  Checked 

+n 

No 

0 

No 

-1 

Yes 

-3 

Yes  (Warning  Check) 

-5 

Yes 

-6 

Yes 

-7 

Yes 

-8 

Yes 

VII.  EXAMPLES: 

INPUTT2  is  intended  to  have  the  same  logical  action  as  the  GIN0  User  File  module  INPUTT1 
except  for  tape  reel  switching.  It  is  therefore  suggested  that  the  examples  shown  under 
module  INPUTT1  be  used  for  INPUTT2  as  well,  excepting  the  ones  involving  tape  reel 
switching. 
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L ~ UHX  (LAHA  Data  Editor  or  Generator) 


* — ■ *—  ™ — - 

*«■  not  require  a new  eigens^tioT  °f  « 

In*  UMAP  CALLING  SEQUENCE: 

LAMX  EDIT  ,LAMA/LAMB/C,Y,NLAM  $ 

Iv*  INPUT  DATA  BLOrKS- 

The  editing  instruction  in  the  form  of  a DMI  matrix. 

Purged'  the  ou^uHs  ZZlt^ZTol  If 

V*  OUTPUT  DATA  BLOCKS: 

" ' 1“  °f  UM-  - ’"put  to  M ,„d  w rod„les,  or . 

VI.  PARAMETER: 

NLAM  - Integer.  The  maximum  number  of  modes  in  +ha  + 

“ »r z mr,  rz  rr  r — - - - - 

through  third  rows  of  the  nth  column  Th  Jn>  2n>  3nd  R3n  be  the  entn'es  In  the  first 

granted  Ms  „„  of  th8  nth  J ^ ‘ »*"  ' <*>  '^enty  f„  and  the 

produces  no  change,  while  both  a fixed  frequency  shift  ““  “ ™’1  C0,“n 

specified.  ^ t or  a percentage  change  may  be 


’■  " "3"  * “■  de,"e  thB  ~ a"d  “0  — number  of  higher  ,odes. 

**  R3n  - °> 

Frequency  = R]n  + (i+r^)^ 

Generalized  mass  = I1"0  ’ R3n  = 0 
( R3n  5 R3n  > 0 

generate  a LAMB ’data  btak  Ttta  McmTi’npuTjs  71,6  "°d“,e  *»" 

Frequency  = r 

Generalized  mass  = R 

Th  ‘ • 3n 

program  via  USER  modules  orMl  ^Data  clrds^  £Xtenial  ^ NASTRM  ^ are  input  into  the 
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ORIGINAL  PASS  S3 

OF  POOR  QUALITY 


If  NLAM  is  less  than  zero,  a matrix  will  be  built  on  LAMB.  EDIT  is  ignored,  and  columns  will 
be  built  with  eigenvalue,  omega,  frequency,  generalized  mass,  and  generalized  stiffness  until 
the  generalized  mass  is  zero.  The  number  of  rows  should  then  match  the  number  of  eigenvectors 
requested. 

VIII.  REMARKS; 

1.  LAMA  may  be  purged.  If  LAMA  is  purged,  than  a LAMB  is  created  from  the  EDIT  information. 

IX.  EXAMPLES: 

1*  Assume  that  ten  modes  were  found  by  READ  and  it  is  desired  to  do  the  following: 

1 - 3 Leave  alone 

4 Multiply  frequency  by  .8 

5 Leave  alone 

6 Delete 

7 Replace  frequency  by  173.20 

8 Delete 

The  ALTER  would  be: 

ALTER  XX 

LAMX  LLLL, LAMA/LAMB/C, N, 7 $ 

EQUIV  LAMB,  LAMA/ALWAYS 

This  ALTER  must  be  placed  after  READ  and  before  GKAM.  The  DMI  Bulk  Data  card  would  be: 

2 3 e,  k R 


5 

6 

2 

1 

1 

1 

-.2 

1 

0. 

0. 

1 

173.20 

-1. 

Create  a LAMA  with  f.  = 10.,  20.,  30,,  40.,  and  m.  = 
ALTER  XX 

LAMX  EDIT, /LAM A $ DEFAULT  PARAMETER  IS  ZER0. 


DMI 

2 

1 

1 

DMI 

EDIT 

1 

1 

10. 

0. 

1. 

DMI 

EDIT 

2 

1 

20. 

0. 

1. 

DMI 

EDIT 

3 

1 

30. 

0. 

1. 

DMI 

EDIT 

4 

1 

40. 

0. 

2. 
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I. 


NAME:  MATGPR  (Displacement  Set  Matrix  Printer) 


orawtet  paw  !s» 

OOr?  QUALITY 


E®85E:  Pri"ts  “trfcK  ass»c1ated  »'«.  set  definitions.  External  grid  point  identifi- 
cation  of  each  nonzero  element  is  also  printed. 

III.  DMAP  CALLING  SEQUENCE: 

A.  For  .atrioes  generated  in  Rigid  Formats  1-6  or  matrices  generated  in  Rigid  Formats  7-12 

Prior  to  module  GKAD  (or  GKAM) : 9 0t  ats  / 12 

MATGPR  GPL, USE! ,SIL,M  //  C,N,c  / C.N.r  $ 

B.  For  matrices  generated  in  Rigid  Formats  7-12  after  module  GKAD  (or  GKAM); 

MATGPR  GPLD,USETD,SILD,M  //  C,N,c  / C.N.r  $ 

IV.  INPUT  DATA  BL0CKS: 

GPL  - Grid  Point  List 

GPLD  - Grid  Point  List  (Dynamics) 

USET  - Displacement  Set  Definition  (Statics) 

USETD  - Displacement  Set  Definition  (Dynamics) 

HUSET  - Displacement  Set  Definition  (Heat  Transfer) 

USETA  - Displacement  Set  Definition  (Aeroelastic) 

SIL  - Scalar  Index  List 

SILD  - Scalar  Index  List  (Dynamics) 

M - Any  displacement  set  matrix 

V.  MPUI  DATA  BL0CKS:  None 

VI.  PARAMETERS: 

'■  'I™  (n“"ber  f “,u"ns)  ' ”st  be  Appropriate  BCD  gain,  from  the  „b,8 

below.  (Input,  no  default) 

r-colo,"  s,2e  (number  of  rows)  - „ust  be  the  appropriate  BCD  .aloe  from  the  table 
“”,s  SPe",,ed'  “ "iH  b*  aSS“”d  ““  • « »P1ch 


2. 


MATGPR  parameter  value 
M 
S 
0 


Means  matrix  is  same  size  as 


Us  (union  of  SG  and  SB) 


U 


SG 


Z 

Ug  (specified  on  GRID  card) 
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Us  (specified  on  SPC  card) 


Dne  (union  of  N and  E) 
Ufe  (union  of  F and  E) 


Notes : 

1.  See  Section  1.4  for  a discussion  of  set  notation. 

2.  If  the  value  specified  for  c is  not  in  the  above  table,  the  matrix  will  not  be 
printed. 

3.  The  user  must  know  which  sets  correspond  to  the  rows  and  columns  of  the  matrix 

e wishes  to  print.  This  is  usually  apparent  from  the  DMAP  name  of  the  matrix 
data  block. 

VII.  REMARKS: 

1.  When  using  the  form  specified  in  IIIA,  this  module  may  not  be  scheduled  until  after  GF 
since  data  blocks  generated  by  GP4  are  required  inputs.  When  using  the  form  specifiec 

in  IIIB,  this  module  may  not  be  scheduled  until  after  DPD  since  data  blocks  generated 
DPD  are  required  inputs. 

2.  If  [M]  is  purged,  no  printing  will  be  done. 

3.  The  non-zero  terms  of  the  matrix  will  be  printed  along  with  the  external  grid  point  an 

component  identification  numbers  corresponding  to  the  row  and  column  position  of  each 
term. 
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I.  NAME:  MATPRN  (General  Matrix  Printer) 

II.  PURPOSE:  To  print  general  matrix  data  blocks. 

III.  DMAP  CALLING  SEQUENCE: 

MATPRN  Ml ,M2,M3,M4,M5  //  $ 

IV.  INPUT  DATA  BLOCKS: 

Mi  - Matrix  data  blocks,  any  of  which  may  be  purged. 

V.  OUTPUT  DATA  BLOCKS:  None 

VI.  PARAMETERS:  None 

VII.  OUTPUT: 

ihe  nonzero  band  of  each  column  of  each  input  matrix  data  block  is  unpacked  and  printed  in 
single  precision. 

VIII.  NOTES: 

1.  Any  or  all  input  data  blocks  can  be  purged. 

2.  If  any  data  block  is  not  matrix  type,  the  TA8PT  routine  will  be  called. 

IX.  EXAMPLES: 

1.  MATPRN  KGG,,,,  //  $ 

2.  MATPRN  KGG,PL,PG,BGG,UPV  //  $ 
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VI. 

NAME:  MATPRT  (Matrix  Printer) 

PURPOSE:  To  print  matrix  data  blocks  associated  with  grid  points  only. 

DMAP  CALLING  SEQUENCE: 

MATPRT  X //  C,N,rc  / C,N,y  $ 

INPUT  DATA  BLOCK: 

X - matrix  data  block  to  be  printed.  If  [X]  is  purged,  then  nothing  is  done. 

OUTPUT  DATA  BLOCKS:  None 

PARAMETERS: 


1.  rc  - indicates  whether  [X]  is  stored  by  rows  (rc  = 1)  or  by  columns  (rc  =■  0) 

(integer,  input,  default  value  =0).  ' 

Z ind1c?tes  whether  ^ 1S  to  be  Pointed  even  if  not  purged  (y  < 0,  do  not  print  [XT' 
y > 0,  print  [X])  (integer,  input,  default  value  = 0).  L J: 


VII.  METHOD: 


r} 


-X 


oer^rSted  lin/^i/Iif  broken  1 nt0  S^ups  of  6 terms  (3  terms  if  complex) 

If  all  th?  terms  in  a group  = 0,  the  line  is  not  printed.  If  the 

printed00  °r  r°W  = 15  n0t  pn'nted<  the  entire  matrix  = 0,  it  is  not 


VIII.  REMARKS: 


T*  Should  not  be  used  if  sca1ar  or  extra  points  are  present.  For  this  case,  use 

2.  Only  one  matrix  data  block  is  printed  by  this  instruction.  The  instruction  mav  be 
repeated  as  many  times  as  required,  however,  " 
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MME:  0UTPUT1  (Create  User  Files*) 

(The  companion  module  is  INPUTT1) 

mmg:  Writes  up  to  five  data  blocks  and  a user  file  label  onto  , 

~ aisVlLT^  d3te‘  M°dUle  INPUTT1  f°r  recoverySprocedurIs!') 

£nor  to  writing  the  datTblocklL^  of  multiple  reel  tapes**) 

= - t 

• . ^ v/nen  positioning  a user  ‘file  with  fliiTPim  e-i «««  u 

i:z::r:z,cks 

- «*•  * ^rZlllT1  “h,Ch  h‘S  “e  eff'“  "f 

DMAP  CALLING  SEQUENCF: 

0UTPUT1  DB1,DB2,DB3,0B4,DB5  //  If.N.Pl  / V.K.P2  / M,P3  $ 

INPUT  DATA  BlflrKS- 

Sr!a»r»rth™  »P95exsi7^“  rtra“d  t7ne  °f  the  mim  pemanant 

Only  nonpurged  data  Moots  „„  * placed  „„  the  ^ ^ "»  b=  ^ 

V-  0UTPUT  DATA  BLACKS-  r(0ne. 


III. 


IV. 


4“' “a8lfi,“  my  raS1'de  enter  »"  Physical  tapes  or-  on  »ass  storage  devices. 

ree  switc  mg  ,s  currently  available  only  on  the  IBM  and  UWIVAC  versions. 
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VI.  PARAMETERS: 

1.  The  meaning  of  the  first  parameter  (PI)  value  Is  given  in  the  table  below.  (The  default 
value  is  0.) 


PI  Value 

Meaning 

+n 

Skip  forward  n data  blocks  before  reading. 

0 

Data  blocks  are  written  starting  at  the 
current  position.  The  current  position 
for  the  first  use  of  a file  is  at  the  label 
(P3).  In  this  case,  P3  counts  as  one  data 
block. 

-1 

Rewind  before  writing.  (This  is  dangerous!)* 

Mount  new  reel  before  writing.*** 

-3 

Rewind  files,  print  d.:ta  block  names  and 
then  write  after  the  last  data  block  on 
the  file. 

_4** 

Current  tape  reel  will  be  rewound  and 
dismounted  and  a new  tape  reel  will  be 
mounted  with  ring  in  and  rewound  before 
writing  the  data  blocks.  This  option 
should  be  used  when  a call  to  0UTPUT1  is 
preceded  by  a call  to  INPUTT1  using  the  same 
User  Tape. 

1 

2.  The  second  parameter  (P2)  for  this  module  is  the  User  File  Code  shown  in  the  table  below. 
(The  default  value  is  0.) 


User  File  Code 

GIN0  File  Name 

0 

INPT 

1 

INP1 

2 

INP2 

3 

INP3 

4 

INP4 

5 

INP5 

6 

INP6 

7 

INP7 

8 

INP8 

9 

INP9 

* An  E0F  is  written  at  the  end  of  each  call  to  0UTPUT1. 

f 1 1 as . that . *de  on  physical  tape.  See  the  second  foot  note  on  the  last  paae. 

An  end-of-file  mark  is  written  on  the  tape  to  be  switched.  Caution  should  be  used  when 
switching  from  a user  tape  being  read  by  INPUT?!  to  a tape  to  be  written  by  0UTPUT1. 
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3.  The  third  parameter  (P3)  for  this  module  is  used  to  define  the  User  File  Label.  The 
label  is  used  for  NASTRAN  identification.  The  label  (P3)  is  an  alphanumeric  variable  of 
eight  or  less  characters  (the  first  character  must  be  alphabetic)  which  is  written  on 
the  user  file.  The  writing  of  this  label  is  dependent  on  the  value  of  PI  as  follows: 
(The  default  value  for  P3  is  XXXXXXXX). 




PI  Value 

File  Label  Written 

+n 

No 

0 

No 

-1 

Yes 

-2 

Yes  (On  New  Reel) 

-3 

No  (Warning  Check) 

-4 

Yes  (On  New  Reel) 



The  user  may  specify  the  third  parameter  as  V,  Y,  name.  The  user  then  must  also  include 
a PARAM  card  in  the  bulk  data  deck  to  set  a value  for  name. 
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EXAMPLES: 

1.  0UTPUT1  A,B,,,  //  C,N,0  / C,N,0  $ or  0UTPUT1  A,B,,,  //  $ 

Write  data  blocks  A and  then  B onto  user  file  INPT  starting  wherever  INPT  is  currently 
positioned.  If  this  is  the  first  write  operation  on  INPT, it  must  be  preceded  by 
0UTPUT1  ,,,,  //  C,N,-1  $ which  will  automatically  label  the  file  positioned  at  its 
beginning. 

2.  0UTPUT1,  ,,,,//  C.N.-1  / C,N,0  $ 

Rewind  INPT  and  destroy  any  data  blocks  that  were  on  INPT  and  write  default  value  of 
P3  on  file  as  a label. 

3.  0UTPUT1  A,,,,  //  C,N,-2  / C,N,2  / C,N,U5ERTPA  $ 

Mount  a new  reel  of  tape  (with  write  ring)  for  INP2  and  write  liSERTPA  for  user 
tape  label  and  then  data  block  A as  the  first  file. 

J.  0UTPUT1 , ,,,,  //  C,N,-2  / C,N,2  / C,N,USERTPA  $ 

0UTPUT1  A,,,,  //  C,N,0  / C,N,2  $ 

This  is  equivalent  to  example  3. 

3.  0UTPUT1  A,B,C,D,E  //  C,N,14  $ 

Starting  from  the  current  position,  skip  forward  14  data  blocks  on  INPT  and  write 
A,B,C,D,  and  E as  the  next  five  data  blocks.  The  skip  positioning  feature  cannot 
be  used  if  the  current  position  of  INPT  is  forward  of  a just  previously  written 
data  block  end-of-file  or  before  the  file  is  labeled. 

5.  0UTPUT1 , //  C,N,-3  $ THIS  IS  AN 

0UTPUT1  A,B,C,D,E  //  C,N,14  $ IMPR0PER  EXAMPLE. 

This  is  an  invalid  sequence  since  the  first  call  positions  the  tape  at  the  end 

of  all  data  blocks  on  the  tape.  See  example  7. 

1.  INPUTT1  / ,,,,  / C,N,-3  $ 

0UTPUT1  A,B,C,D,E  //  C,N,14  $ 

A complete  list  of  data  block  names  will  be  printed  by  INPUTT1  which  will  then 
rewind  the  file.  Then,  0UTPUT1  will  skip  forward  14  data  blocks  and  write 
A,B ,C,D,  and  E.  The  user  file  label  is  given  a warning  check  by  IHPUTT1. 

3.  0UTPUT1 , ,,,,  //  C,N,-2  $ THIS  IS  AN 

0UTPUT1 , ,,,,  //  C,N,-3  $ IMPR0PER  EXAMPLE. 

0UTPUT1,  A,B,„  //  C,N,14  $ 

This  is  an  Invalid  sequence  since  the  first  call  effectively  destroys  whatever 
information  is  on  the  tape.  See  example  9. 
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INPUTT1  / ,,,,  / C,N,-2  $ 

INPUm  / / C,N  -3  $ 

0UTPUT1  A,B,,,  //  C,N,14  $ 

Mount  a new  reel  of  tape  previously  default  labeled  for  INPT  {the  operator  will  have 
to  be  instructed  to  ignore  the  N0RING  message  and  put  a ring  in  the  tape).  Print  the 

names  of  all  data  blocks  on  the  tape  and  rewind  the  tape.  Skip  14  data  blocks  on  the 
tape  and  write  A and  then  B as  the  15th  and  1Bth  data  blocks>  A„y  infomjtion  forward 

of  this  current  position  is  effectively  destroyed.  See  example  10. 

INPUTT1  / / C,N,-2  $ 

0UTPUT1  A,B,„  //  C.N.-3  $ 

Mount  a new  reel  of  tape  previously  default  labeled  for  INPT  (the  operator  will  have 
to  be  instructed  to  ignore  the  WRING  message  and  put  a ring  in  the  tape).  Print  the 
names  of  all  data  blocks  on  the  tape  and  write  A and  B as  new  data  blocks  at  the  end 
the  tape.  If  INPT  contained  14  data  blocks  at  the  start  of  this  sequence,  it 
would  be  more  efficient  to  do  it  this  way  than  by  using  the  sequence  of  example  9 
since  a pass  on  the  tape  is  eliminated. 

cimtdSi1  { /,VV2  1 C’N»°  / v.y.bdsetlab  $ 

0UTPUT1  A,B,,,  //  C,N,-3  / C,N,0  / V,Y,BDSETLAB  $ 

This  is  equivalent  to  example  10  except  the  user  tape  label  is  set  on  a PARAM  card 
which  must  be  included  in  the  BULK  DATA  deck  (i.e.,  PARAM  BDSETLAB  USERTP12) . 
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'4  VIII.  DIFFICULT  EXAMPLES  USING  INPUTT1  and  OUTPUT!: 

pi  ' 

f Example  1 : 

f-‘i  (a)  Objectives: 

‘•V  (!)  Obtain  printout  of  the  names  of  all  data  blocks  on  INPT. 

(2)  Skip  past  the  first  four  data  blocks,  replace  the  next  two  with  data  blocks 
S A and  B,  and  retain  the  next  three  data  blocks. 

T-:  (3)  Obtain  printout  of  the  names  of  all  data  blocks  on  INPT  after  (2)  has  been 

1:  done. 

"T  (b)  DMAP  Sequence: 


BEGIN  $ 

0) 

IN PUTT 1 / ,,,,  / C.N.-3  $ 

(2) 

INPUTT1  / ,,T1 ,T2,T3  / C,N,6  $ 

(3) 

INPUTT1  / ,,,,  / C,N,-1  $ 

(4) 

0UTPUT1  A,B,T1 ,T2,T3  //  C,N,4  $ 

(5) 

0UTPUT1 , ,,,,//  C,N, -3  $ 

(6) 

END  $ 

(c)  Remarks: 

(1)  DMAP  sequence  (2)  accomplishes  objective  (1)  and  rewinds  INPT. 

(2)  DMAP  sequence  (3)  recovers  data  blocks  7,8,  and  9.  This  is  necessary 

because  they  would  be  effectively  destroyed  by  anything  written  in  front 
of  them  on  INPT. 

(3)  DMAP  sequence  (4)  rewinds  INPT. 

(4)  DMAP  sequence  (5)  accomplishes  objective  (2). 

(5)  DMAP  sequence  (6)  accomplishes  objective  (3)  and  leaves  INPT  positioned 

after  the  ninth  file,  ready  to  receive  additional  data  blocks. 

(6)  Note  that  IN PUTT!  is  used  whenever  possible  to  avoid  the  possibility  of 
mistakenly  writing  on  INPT  prematurely. 


'A 
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Example  2: 

(a)  Objectives: 

(1)  Write  data  blocks  A,  B,  and  C on  INPT. 

(2)  Obtain  printout  of  the  names  of  all  data  blocks  on  INPT  after  step  (1), 

(3)  Make  two  copies  of  the  file  created  in  (1). 

(4)  Add  data  blocks  D and  E to  one  of  the  files. 

(5)  Obtain  the  names  of  all  data  blocks  on  INPT  after  (4). 


(b)  DMAP  Sequence: 

BEGIN  $ d) 
0UTPUT1  A.B.C,,  //  C,N,-1  $ (2) 
0UTPUT1 , „„  //  C.N.-3  $ (3) 
0UTPUT1  A.B.C, . II  C,N,-2  $ (4) 
0IJTPUT1  A.B.C. , //  C,N,-2  $ (5} 
0UTPUT1  D.E„,  II  $ (6) 
0UTPUT1,  //  C,N,-3  $ (7) 
END  $ (8) 


(c)  Remarks: 

(1)  DMAP  sequence  (2)  accomplishes  objective  (1)  since  the  file  must  initially 
have  P3  written  on  it  when  first  used.  The  DMAP  statement  INPUTT1  A.B.C,,  II 
C,N,-1  $ will  accomplish  the  same  thing. 

(2)  DMAP  sequence  (3)  accomplishes  objective  (2).  The  statement  INPUTT1  / ,,,,  / 
C,N5-3  $ will  do  the  same  thing  and  add  a rewind. 

(3)  Statements  (4)  and  (5)  accomplish  objective  (3). 

(4)  Statement  (6)  accomplishes  objective  (4)  where  the  third  file  (tape)  is  used. 

(5)  Statement  (7)  accomplishes  objective  (5).  The  statement  INPUTT1  / ,,,,  / C.N  -3  $ 
will  do  the  same  thing  and  add  a rewind. 

(6)  On  machines  where  tape  reel  switching  is  not  implemented,  the  second  parameter 
can  be  used  as  follows: 

BEGIN  $ 

OUTPUT!  A.B.C.,  //  C.N.-l  $ 

OUTPUT!,  ,,,,  //  C,N,-3  $ 

OUTPUT!  A.B.C,,  //  C,N,-1  / C,N,i  $ 

OUTPUT!  A,B,C, , II  C.N.-I  / C,N,2  $ 

0UTPUT1  D,E, ,,  //  C.N.0  / C.N, 2 $ 

OUTPUT 1 , ,,,,  //  C,N,-3  / C,N,2  $ 

END  $ 


Y'% 
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I*  MM!.:  0UTPUT2  (Create  User  Written  F0RTRAN  Files*) 

(The  companion  module  is  INPUTT2) 

II.  PURP0SE:  Writes  up  to  five  data  blocks  and  a user  file  label  onto  a F0RTRAN-wri tten  user 
file  for  subsequent  use  at  a later  date.  0UTPUT2  is  also  used  to  position  the  user  file 
firl2L  to  writing  the  data  blocks.  Multiple  calls  are  allowed.  A message  is  written  on 
the  output  file  for  each  data  block  successfully  written.  The  user  is  cautioned  to  be 
careful  when  positioning  a user  file  with  0UTPUT2  since  he  may  inadvertently  destroy 
information  through  improper  positioning.  Even  though  no  data  blocks  are  written,  an 
E0F  will  be  written  at  the  completion  of  each  call  which  has  the  effect  of  destroying 
anything  on  the  tape  forward  of  the  current  position. 

HI.  DMAP  CALLING  SEQUENCE: 

0UTPUT2  DB1  ,DB2,DB3,DB4,DB5  //  V,N,P1  / V,N,P2  / V,N,P3  $ 

IV.  INPUT  DATA  BL0CKS : 

DBi  - Any  data  block  which  the  user  desires  to  be  written  on  one  of  the  NASTRAN  F0RTRAN 

files  UTL,  UT2  through  UT5.  Any  or  all  of  the  input  data  blocks  may  be  purged.  Only 
nonpurged  data  blocks  wi  ll  be  placed  on  the  file. 

V-  0UTPUT  DATA  BL0CKS : None. 

VI-  PARAMETERS : 

1.  The  meaning  of  the  first  parameter  (PI)  value  is  given  in  the  table  below.  (The  default 
value  is  0.) 


PI  Value 

— 

Meaning 

+n 

Skip  forward  n data  blocks  before  wtiting. 

0 

Data  blocks  are  written  starting  at  the 
current  position.  The  current  position 
for  the  first  use  of  a file  is  at  the  label 
(P3).  In  this  case,  P3  counts  as  one  data 
block. 

-1 

Rewind  before  writing. 

-3 

1 

Rewind  files,  print  data  block  names  and 
then  write  after  the  last  data  block  on 
the  file. 

-9 

— 

Write  a final  E0F  on  the  file..  ! 

_ J 

*ihe  F0RTRAN  files  may  reside  either  on  physical  tapes  or  on  mass  storage  devices. 
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0UTPUT2 


//  -9  $ 


-h-:1se- 

S™  SSSSHSIS  Z fi™  3 

?!13°S3  SSSfetTSW!  ^.SsSsT2^^--  ^SS-^^’iSSa^ 


Cautions  for  UNIVAC  and  DEC  VAX  versions 


j Parameter  PI 

Remarks 

0 or  +n 

Lh,n„i^er  must  be  certain  that  this 
INPUTT2  statement  immediately  follows 
INPUTT2  statement;  or  that  this 
0UTPUT2  statement  immediately  follows 
another  0UTPUT2  statement,  to  avoid  a 
link  change  that  would  cause  the 
rewinding  of  the  F0RTRAN  file. 

-1  to  -8 

r — 

No  cautions 

! -9 

i 

I 

' 

The  user  must  be  certain  that  this 
0UTPUT2  statement  immediately  follows 
another  0UTPUT2  statement,  to  avoid  a 
link  change  that  would  cause  the 
rewinding  of  the  F0RTRAN  file. 

| 
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The  second  parameter  (PZ)  for  this  module  Is  the  F0RTRAN  unit  number  onto  which  the  data 
blocks  be  written.  The  aiiowahie  values  for  this  parameter  are  h,gbl”  IchLt  and 
installation-dependent.  Reference  should  be  made  to  Section  4 of  the  Progranwer's  Manual 
for  a discussion  of  this  problem.  (The  default  value  for  ?2  is  n.J 


User  File  Code 

FORTRAN  File  Name 

11 

UT1 

12 

UT2 

13 

UT3 

14 

UT4 

15 

UT5 

. The  third  parameter  (P3)  for  this  module  is  used  to  define  the  F0RTRAN  User  File  Label 

of  e,  „:  ,e“Is  ? ™ » alphanumeric  variable 

on  the  r,  _rK  r!  1 8 f,rst  character  be  alphabetic)  which  is  written 

(Ihe  deftl  I "n't,n9  " th'S  iS  *P'!nde"t  °n  tte  of  " « follows- 

(The  default  value  for  P3  is  XXXXXXXX.)  * 


PI  Value 

File  Label  Written 

+n 

No 

0 

No 

-1 

Yes 

-3 

No  (Warning  Check) 

-9 

No 

The  user  may  specify  the  third  parameter  as 
a PARAM  card  in  the  bulk  data  deck  to  set  a 


V,Y,name,  The  user  then  must  also  include 
value  for  name. 
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VII.  EXAMPLES: 

except  for  tape^eVwUoMnT  ''ri^here/''10"  “ G"®  USer  Fi'a  "odu,e  WPIITl 

"I  f°r  ^ “ "e,K  °"der 

,td"n9-  A"  eX“|,lM  sto“'d  ■»  *"**  »)«,  a call  to  0UIPUT2  .,th n V 9 

VIII.  REMARKS: 

The  primary  objective  of  this  module  is  to  write  fiw  11C,- 

user  can  read  NASTRAN  generated  data  with  his  « 1R9  Simp  6 F0RTfWN  so  that  a 

senerated  with  externally  written  simple  FflfiTRAw"  Pr°9ra”'  S"",,“p,y'  matrices  can  be 

Simple  FORTRAN  projrams  and  then  read  in  by  module  INPUTT2 . 

r;tar:  :z::zTnTT  rhese  m - « Ga — *. 

* »"  Indicates  IZZlZZZZlZZ'T 

“ **  - « -rd  :;:r :::: # pos,t,re  «*" 
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I.  NAME:  0UTPUT3  (Punch  Matrix  Data  Blocks  onto  Cards) 

II.  PUPPflSE:  Punches  up  to  five  matrix  data  blocks  onto  DMI  bulk  data  cards.  These  cards 

may  then  read  into  NASTRAN  as  ordinary  bulk  data  to  reestablish  the  matrix  data  block  at 
a later  date. 

HI.  DMAP  CALLING  SEQUENCE: 

0UTPUT3  Ml ,M2,M3,M4,M5  //  C,N,P1  / C,Y,N1=ABC  / C,Y,N2=DEF  / C,Y,N3=GHI  / 

C,Y ,N4=0KL  / C,Y,N5=MN0  f 

IV.  INPUT  DATA  BLOCKS: 

Mi  - Any  matrix  data  block  which  the  user  desires  to  be  punched  on  DMI  cards.  Any  or 
all  of  the  input  data  blocks  may  be  purged.  Only  nonpurged  data  blocks  will  be  punched. 

V.  OUTPUT  DATA  BLOCKS:  None 

VI.  PARAMETERS : 

The  first  parameter  (PI)  controls  the  writing  of  the  DMI  card  images  on  a F0RTRAN  unit  as 
follows : 

PI  < 0 write  on  F0RTRAN  unit  j PI } as  well  as  punch  DMI  cards 
PI  > 0 punch  DMI  cards  only 

The  default  value  for  PI  is  0. 

Ni  - The  values  of  the  five  BCD  parameters  shown  above  are  used  to  create  a unique 
continuation  field  configuration  on  the  DMI  cards.  Only  the  first  three  characters 
are  used.  These  three  characters  must  be  unique  for  all  matrices  which  will  be  input 
together  during  a subsequent  run  using  cards  generated  by  0UTPUT3.  (Input,  BCD,  default 
values  are  N1  = no  default,  N2=N3=N4=N5=XXX) . 
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METHOD:  The  nonzero  elements  of  each  matrix  are  punched  on  double-field  DMI  cards  as 
shown  in  the  example  below.  The  name  of  the  matrix  is  obtained  from  the  header  record 
of  the  data  block.  Field  10  contains  the  three  character  parameter  value  in  columns 
74-76  and  an  incremented  integer  card  count  in  columns  77-80. 


EXAMPLE: 

Let  the  data  block  MAT  contain  the  matrix 


[MAT]  = 


1.0 

0.0 

6.0 

0.0 

0.0 

0.0 

0.0 

0.0 

7.0 

0.0 

0.0 

0.0 

2.0 

4.0 

0.0 

0.0 

0.0 

0.0 

0.0 

5.0 

0.0 

0.0 

0.0 

9.0 

3.0 

0.0 

8.0 

0.0 

0.0 

0.0 

The  DMAP  instruction  0UTPUT3  MAT,,,,  //  C,N,0  / C,N,XYZ  $ will  then  punch  out  the 
DMI  cards  shown  below. 


6 |+XYZ  0 


1 .OOOOOOE  00  I *XYZ  1 


3.000000E  00  *XYZ 


4. OOOOOOE  00  *XYZ  3 


DMI* 

! MAT 

*XYZ  5 

7. OOOOOOE  00 

8. OOOOOOE  00 


4 


6. OOOOOOE  00  I *XYZ 


Z 6 


9. OOOOOOE  00  1 *XYZ 


REMARKS: 

1.  Only  real  single-  or  double-precision  matrices  may  be  output. 

2.  All  matrices  are  output  on  double-field  cards  in  single-precision. 

3.  The  maximum  number  of  cards  that  may  be  punched  is  99,999.  If  matrices  larger  than 
this  are  desired,  use  module  0UTPUT2  and  write  a program  to  process  the  resulting 
FORTRAN  file. 

4.  The  auxiliary  subroutine  PHDMIA  used  by  module  0UTPUT3  can  be  used  with  stand-alone 
F0RTRAN  programs.  See  Section  4 of  the  Programmer's  Manual  for  details. 
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TMT0G0 


0UT  (unchanged) 


Special  Operations 
0UT 


Current  CPU  time  in  integer  seconds  from  the  start  of  the  job. 

Remaining  CPU  time  in  integer  seconds  based  on  the  TIME  card. 

Returns  the  currently  requested  precision;  single  precision  (1)  or 
double  precision  (2). 

Turn  on  DIAGs  INI  through  IN2.  "** 

INI  > IN2  will  turn  on  DIAG  INI 

INI  < IN2  will  turn  on  DIAG  INI  through  DIAG  IN2 


DIAG0FF  Turn  off  DIAGs  INI  through  IN2  as  used  for  DIAG. 


Turns  DIAG  (0UT|  on  if  0UT  > 0. 

Turns  DIAG  0UT  off  if  0UT  < 0. 

Saves  DIAG  INI  in  0UT  if  INI  >.  0. 

Restores  DIAG  | INI | to  0UT  if  INI  < 0. 

Saves  SYSTEM(INl)  in  0UT  if  INI  >.0. 

Restores  SYSTEM(INl)  to  0UT  if  INI  < 0. 

/SYSTEM( INI ) is  the  INl-th  word  in  /SYSTEM/  common  block.) 

Saves  SYSTEM(INl)  in  0UT. 

Sets  the  value  of  both  SYSTEM(INl)  and  0UT  to  IN2. 


2.  PARAM  does  its  own  SAVE;  therefore  a SAVE  is  not  needed  following  the  module. 


VIII.  EXAMPLES: 


"*•  inS£^ctions^ *SenSe  paranieter  (which  may  be  useful  for  the  C0ND  or  EQUIV 

PARAM  //  C,N,N0T  / V,N,XYZ  / V,N,N0XYZ  $ or 
PARAM  //  *N0T*  / XYZ  / N0XYZ  $ 

Alternatively,  XYZ  could  have  been  set  in  the  following  way: 

2 II  CAMPY  / V.N.XYZ  / V,N,N0XYZ  / C,N,-1  $ or 
PARAM  //  *MPY*  / XYZ  / N0XYZ  / -1  $ 

2.  PARAM  //  C,N,IMPL  / V,N,ABC  / V,N,DEF  / V.N.GHI  $ 

3.  To  set  the  value  of  parameter  PI  to  5 and  save  it  for  subsequent  use: 

PARAM  //  C,N,N0P  / V,N,P1=5  $ or 
PARAM  //  *N0P*  / PI =5  $ 

4.  To  set  parameter  ABC  to  +1: 

PARAM  //  C,N,EQ  / V,N,ABC  / C,N,2  / C,N,-3  $ or 
PARAM  //  *EQ*  / ABC  / 2 / -3  $ 
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5.  To  change  the  maximum  number  of  lines  of  printed  output: 

PARAM  //  C,N,SYST  / V,N,DUM  / C,N,14  / C,N,150Q30  $ or 
PARAM  //  *SYST*  //  14  / 150000  $ 

The  14th  word  in  /SYSTEM/  common  block  is  MXLINS  whose  default  value  is  20000,  i.e. , 
SYSTEM(14)  = 20000.  The  equivalent  operations  to  the  PARAM  examples  shown  above  are 
to  code  SYSTEM(14)  = 150000  or  MXLINS  = 150000  on  the  NASTRAN  card  or  to  use  the  Case 
Control  card  MAXLINES  = 150000. 

6.  To  turn  on  DIAGs  1 through  6: 

PARAM  //  C,N,DIAG  / C,N,  / C.N.1  / C,N,6  or 
PARAM  //  *DIAG*  //  1 / 6 $ 

This  can  also  be  done  with  the  Executive  Control  card  DIAG  1,2, 3, 4, 5, 6. 
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-T-  NAME:  PARAML  (Selects  parameters  from  a list) 

£®^£:  T°  Se,ect  '”"«*<>"  a user  input  «trtx  or  tab,.. 

HI*  DMAP  CALLING  SEQUENCE, 

PARAML  INPUT  //  C,N,0P  / V,N,RECN0  / V,N,W0RDN  / 

V.N.REAL1  / V,N,INTEG  / V,N,REAL2  / V.N.BCD  $ 

IV*  INPUT  DATA  BLOCKS: 

INPUT  - Any  matrix  or  table 


V. 


VI. 


OUTPUT  DATA  BLOCKS; 

None. 

PARAMETERS: 

0P  - Input-BCD-no  default. 
PECN0  - Input-integer-default  = 1 

W0RDN  - Input-integer-default  = 1 

REAL!  - Output-real-default  = 1.0 

INTEG  - Output-integer-default  = 0 

REAL2  - Output-real-default  = 1.0 

BCD  - Output-BCD-defaul t = blank 


VII-  REMARKS: 


'■  parameters^6’  SCI!  «*"  *»  «*  by  the  moduie  „h8„e»er  they  are  »r  type 

2.  KCW  and  mm  centre,  the  startinp  point.  accordjng  t„ 

" 0P ' KV,!!; “S ;^s“nd «»». ™ „„rter.  „ 

REAL!  = REAL2  = 0.0.  S 10  the  matnx),  INTEG  = NR0W  and 

If  0p  = DTI,  RECN0  is  the  record  number  and  W0RDN  is  the  word  number. 

f 0P  density!^  ze™.lf  ^ S,’Xth  WOrd  of  the  matnx  trailer,  i.e.,  the  matrix 
If  0P  = PRESENCE,  INTEG  will  be  -i  if  iNPUT  is  purged> 

If  * = K ar,;^  ss?  — 
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NAME:  PARAMR  (Parameter  Processor  - Real) 


PURPOSE:  To  perform  specified  arithmetic, 
or  complex  parameters. 


logical,  and  conversion  operations  on  real 


DMAP  CALLING  SEQUENCE: 

PARAMR  //  C,N,0P  / V,N,0UTR  / V,N,INR1  / V,N,INR2  / 
V,N,0UTC  / V,N,INC1  / V,N,INC2  / 
V,N,FLAG  $ 


INPUT  DATA  BLOCKS: 

None. 

OUTPUT  DATA  BLOCKS: 

None. 

PARAMETERS: 

0P  - Input-BCD  operation  code  from  the  table  below  - no  default 

0UTR  - Output-real -default  =0.0 

INR1  - Input-real-default  = 0.0 

INR2  - Input-real -default  = 0.0 

0UTC  - Output-complex-default  = (0.0, 0.0) 

INC1  - Input-complex-default  = (0.0,0. 0) 

INC2  - Input-complex-default  = (0.0, 0.0) 

FLAG  - Output-integer-default  = 0 

The  values  of  the  parameters  are  dependent  upon  0P  as  shown  in  the  following  table: 


0P 

OUTPUTS 

ADD 

0UTR  = INR1  + INR2 

SUB 

0UTR  = INR1  - INR2 

MPY 

0UTR  = INR1  * INR2 

DIV 

0UTR  « INR1  / INR2 

N0P 

RETURN 

SQRT 

0UTR  = VlNRl 

SIN 

0UTR  = SIN(INRI) 

C0S 

0UTR  = C0S( INR1 ) 

ABS 

0UTR  =|  INR1  | 

EXP 

0UTR  = exp  ( INR1 ) 
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TAN 

NORM 

POWER 

ADDC 

SUBC 

MPYC 

DIVC 

CSQRT 

COMPLEX 

C0NJ 

REAL 

EQ 

GT 

LT 

LE 

GE 

NE 

L0G 

LN 

FIX 

FL0AT 


0UTR  = TAN(INRI) 

0UTR  = | | 0UTC  | | 

0UTR  = INR1  **  INR2 
0UTC  = INC!  + INC2 
0UTC  = INC!  - INC2 
0UTC  = INC!  * INC2 
0UTC  = INC1  / INC2 
0UTC  = ^/IncT 
0UTC  = (INR1JNR2) 

0UTC  = INcT 
INR1  = Re  (0UTC) 

INR2  = Im  (0UTC) 

FLAG  = -1  if  INR7  = INR2 
FLAG  = -1  if  INRI  > inr2 
FLAG  = -1  if  INRI  < INR2 
FLAG  = -1  if  INRI  < INR2 
FLAG  = -1  if  INRI  > INR2 
FLAG  = -1  if  INRI  f INR2 
0UTR  = L0G]O  (INRI) 

0UTR  = L0Gg  (INRI) 

FLAG  = FIX  (0UTR) 

0UTR  = FL0AT(FLAG) 


REMARKS: 

1.  Any  output  parameter  must  be  "V"  type  if  the  parameter  is  used  by  "0P'‘  as  output 

2.  For  0P  = DIV  or  0P  = DIVC,  the  output  is  zero  if  the  denominator  is  zero. 

3.  PARAMR  does  its  own  SAVE;  therefore,  a SAVE  is  not  needed  following  the  module. 

4.  For  0P  = SIN,  0p  = C0S  or  0P  = TAN,  the  input  must  be  expressed  in  radians. 
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I.  NAME:  PRTPARM  (Parameter  and  DMA0  Message  Printer) 

II.  PURP0SE : A.  Prints  parameter  values. 

B.  Prints  DMAP  messages. 

III.  DMAP  CALLING  SEQUENCE: 

PRTPARM  //  C,N,a  / C,N,b  / C,N,c  $ 

IV.  INPUT  DATA  BLOCKS : None 

V.  OUTPUT  DATA  BLOCKS:  None 

VI.  PARAMETERS: 

a - Integer  value  (no  default  value) 
b - BCD  value  (default  value  = XXXXXXXX) 
c - Integer  value  (default  value  = 0) 

VII.  METHOD: 

A.  As  a parameter  printer,  use  a = 0.  There  are  two  options: 

1.  b = parameter  name  will  cause  the  printout  of  the  value  of  that  parameter. 

Example:  PRTPARM  //  c,N,0  / C,N,LUSET  $ 

2.  b = XXXXXXXX  will  cause  the  printout  of  the  values  of  all  parameters  in  the  current 
variable  parameter  table.  Since  this  is  the  default  value,  it  need  not  be 
specified. 

Example:  PRTPARM  //  c,N,0  $ 

B.  As  a DMAP  message  printer,  use  a / 0.  There  are  two  options: 

i.L 

1.  a > 0 causes  the  printout  of  the  ju  message  of  category  b where  j=|a|  and  b is  one 
of  the  values  shown  below.  (The  number  of  messages  available  in  each  category  is 
also  given.) 

Example:  PRTPARM  //  C,N,1  / C,N,DMAP  $ 

2.  a < 0 causes  the  same  action  as  a > 0 with  the  additional  action  of  program  termi na- 
tion. Thus,  PRTPARM  may  be  used  as  a fatal  message  printer. 

Example:  PRTPARM  //  C,N,-2  / C,N,PLA  S 


VIII.  REMARKS: 

1.  b is  always  a value. 

2.  Meaningless  values  of  a and  b will  result  in  diagnostic  messages  from  PRTPARM. 


5.5-42  (3/1/76) 

iiu 


f 


ORIGINAL  PAGE  E3 
UTILITY  MODULES  POOR  QUALITY 


TABLE  OF  b CATEGORY  VALUES 


DISPLACEMENT  Rigid  Formats 

Value  of  b 

Number  of 
Messages 

1 

Static  Analysis 

STATICS 

5 

2 

Static  Analysis  with  Inertia  Relief 

INERTIA 

6 

3 

Normal  Mode  Analysis 

MODES 

4 

4 

Static  Analysis  with  Differential  Stiffness 

OIFFSTIF 

5 

5 

Buckling  Analysis 

BUCKLING 

6 

6 

Pipcewise  Linear  Static  Analysis 

PLA 

5 

7 

Direct  Complex  Eigenvalue  Analysis 

DIRCEAD 

3 

8 

Direct  Frequency  and  Random  Response 

DIRFRRD 

4 

9 

Direct  Transient  Response 

DIRTRD 

3 

10 

Modal  Complex  Eigenvalue  Analysis 

MDLCEAD 

5 

11 

Modal  Frequency  and  Random  Response 

MDLFRRD 

7 

12 

Modal  Transient  Response 

MDLTRD 

6 

13 

Normal  Modes  Analysis  with  Differential 
Sti f fness 

NMDSTIF 

6 

14 

Static  Analysis  with  Cyclic  Symmetry 

CYCSTAT 

6 

15 

Normal  Modes  Analysis  with  Cyclic  Symmetry 

CYCM0DES 

6 

HEAT  Rigid  Formats 

1 

Static  Heat  Transfer 

HSTAT 

4 

3 

Nonlinear  Static  Heat  Transfer 

HNLIN 

3 

9 

Transient  Heat  Transfer 

HTRD 

2 

AER0  Rigid  Formats 

10 

Modal  Flutter  Analysis 

FLUTTER 

5 

11 

Modal  Aeroelastic  Response 

AER0RESP 

4 

Direct  Matrix  Abstraction  Program 

DMAP 

DMAP 

See  Remark  5 

4.  For  details  on  error  messages  for  the  ith  Displacement  Rigid  Format,  see  Section  3.(1  +1). 
The  Heat  and  Aero  Rigid  Formats  follow  these. 

5.  The  message  number,  a,  may  be  any  integer  for  DMAP  messages. 

6.  The  third  parameter  is  not  currently  used. 
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NAME:  SCALAR  (Convert  matrix  element  to  parameter) 

PURPOSE:  To  extract  a specified  element  from  a matrix  for  use  as  a parameter. 

DMAP  CALLING  SEQUENCE: 

SCALAR  A//V,Y,NR0W=1/V,N,NC0L=1/C,Y,VALUE  $ 

INPUT  DATA  BLOCKS: 

A - may  be  any  type  of  matrix. 

NOTE:  If  A is  purged,  value  will  be  returned  as  (0.,0.). 

OUTPUT  DATA  BLOUS: 

None 

PARAMETERS: 

NR0W  - Input-integer,  defaults.  Row  number  of  element  to  be  extracted  from  [A]. 

NC0L  - Input-integer,  defaults.  Column  identification  of  element. 

VALUE  - Output-complex-single  precision,  default={0. ,0.).  Contents  of  element  (NR0W,NC0L) 
in  matrix  [A]. 
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I. 

II. 

ill. 

IV. 


VII. 


M!li:  SEEMAT  (Pictorial  Matrix  Output) 

MSE:  To  display  nonzero  elements  of  a matrix  oo  printer  or  plotter  ootput  positioned 
pictorial ly  by  row  and  column  within  the  outlines  of  the  matrix. 

OMAP  CALLING  SEQUENCE: 

SEEMAT  M1,M2,M3,M4,M5  //  c,N50PTI0N/V,N.PFILE/V  N PACK/ 

C , N ,M0DEL/C ,N , TYPING/C, N,PAPERX/C,N, PAPERY ’ $ 

INPUT  DATA  BLOCKS* 

M1,M2,M3,M4,M5  - Matrix  data  blocks  any  of  which  may  be  purged. 

0UTPUT  DATA  BlflCKS* 

None 

PARAMETERS; 

K fT?*5  WT?', °“‘P»‘  option. 
General  Purpose  Plotter  (NASTPLT)  (see  Section  4.1,.®  (15  K 


Note:  The  following  parameters  are  used  only  if  0PTI0N=PL0T. 


U 


generated  by  thetplotter?9eThedva?uetof  thisPoarametPre^en^S  the  frame  ^or  sheet^  numbc 
each  frame  (or  sheet)  plotted  by  SEEMAT.  S pa  ameter  1S  incremented  by  one  (1)  for 

3-  MSS  fnonzero  & 

model.  PeSlssibirJaliles'are'll  (for  microflffSlMt  thB  plotter  type  “r 

(for  drum  plotters).  The  default  value  of  M iSpl^I  rStirJf 5lSrplotter^0tterS)  a”d  “ 

the  plotterfVvaluf of  ^specifies  a^lotterTitf  |pf citfes  £he  tfPin9  capability  of 

case,  all  characters  if  ,hV plSt  „? l‘b? 3S5  ) A Jal^Vf  abif ty'  (Jo  this' 
typing  capability.  H arawn.;  a value  of  0 specifies  a plotter  with 

6'  SSns^JnT'^i^IsToftte^t  Sf?tV“  the  1 size  (or 

for  table  plotters.,  See  Remark  5Pre°ga“%  Kam^S  tSf if^pl :hK 

?Sns'lS"(;nre&hdf‘f*th-c0:?:t  Po^tot  opacifies  the  vertical  size  (or 

actually  raises  the  pSjri  t5  eS  a“f tical  si ' °V5’ ffl' * J’'“e  ”f  °-° 
and  30.0  inches  for  drum  plotters  (PAPERY  rannnt  hf  °f  815  1^fles,for  table  plotters 
either  table  or  drum  plotters  ) See  ReS  £ 5?  neater  than  30*°  inches  for 

plotters.  plotters.;  See  Remark  5 regarding  the  frame  size  for  microfilm 

EM:  The  matrix  is  partitioned  into  blocks  which  can  be  printed  on  a single  sheet  of 
output  paper  or  frame  on  the  plotter  selected.  Only  blocks  confining  nonzero  elements  will 
be  output.  Row  and  column  indices  are  indicated.  The  user  of  this  module  is  cautioned  to 
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imake  sure  his  line  count  limit  is  large  enough.  A Jefault  of  20,000  lines  is  provided  by 
NASTRAN.  This  may  be  changed  by  the  use  of  the  MAXLINES  card  in  the  Case  Control  Deck  (see 
!-•  Section  2.3).  The  transpose  of  the  matrix  is  output. 

VIII.  REMARKS: 

1.  If  a plotter  is  used,  the  file  PLT2  (either  tape  or  mass  storage  area)  must  be  made 
available  to  NASTRAN. 

2.  If  a plotter  is  used,  the  PFILE  parameter  updated  by  SEEMAT  must  be  saved  either  by 
using  a SAVE  instruction  imnediately  after  the  SEEMAT  instruction  or  by  using  the 
automatic  SAVE  feature  (/S,N, PFILE/)  in  the  SEEMAT  instruction  itself. 

3.  The  nonzero  elements  are  indicated  by  asterisks  (*),  except  for  diagonal  elements  of 
i square  matrices  which  are  indicated  by  the  letter  D,  and  elements  in  the  last  row  or 

• column  which  are  indicated  by  dollar  signs  ($). 

4.  The  default  plotter  model  is  specified  by  omitting  the  last  five  parameters. 

5.  The  plot  frame  size  for  microfilm  plotters  is  set  at  10.23  inches  x 10.23  inches  and  is 
not  under  user  control. 

f IX.  EXAMPLES: 

f 

? 1.  Specify  a table  plotter  with  typing  capability  as  follows: 

SEEMAT  M1,M2,M3,M4,M5  //*PL0T*/S,N,PFILE//*T*/O  $ 

2.  Specify  a drum  plotter  without  typing  capability  as  follows: 

' SEEMAT  M1,M2,M3,M4,M5  //*PL0T*/S,N,PFILE//*D*  $ 

3.  Specify  the  default  plotter  (a  microfilm  plotter  without  typing  capability)  as  follows: 
SEEMAT  M1,M2,M3,M4,M5  //*PL0T*/S,N, PFILE  $ 

4.  Specify  the  printer  rather  than  a plotter  as  follows: 

SEEMAT  M1,M2,M3,M4,M5  //  $ 

5.  For  additional  examples,  see  Section  5,8.8. 
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NAME:  SETVAL  (Set  Values) 


UTILITY  MODULES 


ORIGINAL  PAQS 
OF  POOR  QUALITY 


PURP0SE:  Set  DMAP  Parameter  variable  values  equal  to  other  DMAP  Parameter  variables  or 
DMAP  Parameter  constants. 

DMAP  CALLING  SEQUENCE: 

SETVAL  //  V.N.Xl  / V,N,A1  / 

V,N,X2  / V,N,A2  / 

V.N.X3  / V,N,A3  / 

V,N,X4  / V,N,A4  / 

V,N,X5  / V,N,A5  $ 

INPUT  DATA  BL0CKS:  None 

OUTPUT  DATA  BL0CKS:  None 


PARAMETERS : 

XI,  X2,  X3,  X4,  X5  Output,  integers,  variables 

Al,  A2,  A3,  A4,  As  Input,  integers;  default  values  = 1,  variables  or  constants. 

MEJM:  This  module  sets  XI  = Al , X2  = A2,  X3  = A3,  X4  = A4,  and  X5  = AS.  Only  two 
parameters  need  be  specified  in  the  calling  sequence  (XI  and  Al). 


REMARKS : 

1.  A SAVE  instruction  must  immediately  follow  the  SETVAL 
meter  values  are  to  be  subsequently  used. 


instruction  if  the 


2.  See  PARAM  for  an  alternate  method  of  defining  parameter  values 

3.  As  an  example,  the  statements 


output  para- 


SETVAL  //  V.B.Xl  / V,N,A1  / V,N,X2  / C,N,3  $ 
SAVE  XI, X2  $ 


are  equivalent  to  the  statements 

PARAM  //  C.M.ADD  / V,N,X1  / V.N.Al  / C,N,0  $ 

PARAM  //  C ,N,N0P  / V,N ,X2=3  $ 
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I.  NAME:  SWITCH 

II.  PURPOSE:  To  interchange  two  data  block  names. 

In-  DMAP  CALLING  SEQUENCE: 

SWITCH  DB1 ,DB2  //  PARAM  $ 

IV.  INPUT  DATA  Rl  net's- 

DB2  } NASTRAN  data  blocks 

V-  OUTPUT  DATA  BLOCKS:  None 


VI. 


VII. 


PARAMETERS: 

PARAM  - If  PARAM  < 0 the  switch  will  be  performed 


integer,  input,  default—!. 


BlfflOD:  If  PAtW  > 0 a return  is  made,  otherwise  the  names  of  the  data  blocks  are  inter- 
changed!  “**'  ^ ""  bl°cks  ogl*  the  names 


VIII.  REMARKS: 

1.  Neither  input  data  block  may  be  purged. 

2.  This  option  is  of  use  in  iterative  DMAP  operations. 


j 

I 

e 


;( 
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NAME:  TABPCH  (Table  Punch) 

PURPOSE t To  punch  NASTRAN  tBblGS  onto  OTI  cards  in  order  tn  all nw  ■hpancfop  n-r  -p 
one  NASTRAN  run  to  another,  or  to  allow  useJ  postJ?o?ess1ng  ""  °f  data  from 

DMAP  CALLING  SEQUENCE: 

TABPCH  TAB!  JAB2,TAB3,TAB4, TABS  //  C,N,A1  / C,N,A2  / C,N,A3  / C.N.A4  / C,N,A5  $ 

INPUT  DATA  BLOCKS: 

TAB! 

TAB2 

TAB3  Any  NASTRAN  Tables 

TAB4 

TAB5 

OUTPUT  DATA  BLOCKS: 

None  - All  output  is  punched  onto  DTI  cards. 

PARAMETERS: 

A1 , A2,  A3,  A4,  A5  — Input  - BCD  - Defaults  are  'AA',  1 AB ' ‘AC  'AD'  'AE'  Thesp 
fieri3lorSea£h  tabfe^es^tfSlly!"^  ^ Characters  (colufflns  74’’75>  continuation 

REMARKS: 

1.  Any  or  all  tables  may  be  purged. 

anc*  BCD  characters  will  be  punched  onto  sinqle-field  cards  Real  numhprc 
will  be  punched  onto  double-field  cards.  Their  formats  are  18,  2A4,  E16.9. 

3.  Up  to  99,999  cards  may  be  punched  per  table. 

4.  Currently,  twice  the  entire  record  must  fit  in  open  core. 

5.  Tables  with  1 word  BCD  values  (ELSETS)  cannot  be  punched  correctly. 


VIII.  EXAMPLES: 


TABPCH  EST,,,,  //  C,N,ES  $ will  punch  the  EST  onto  cards  with  a continuation  neumonic  of 
"^bbbb1  (w^ere  i is  the  sequence  number). 
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NAME:  TABPRT  (Formatted  Table  Printer) 


PURPOSE:  To  print  selected  table  data  blocks  with  format  for  ease  of  reading. 
DMAP  CALLING  SEQUENCE: 

TABPRT  TDB  //  C,N,KEY  / C,N,0PT1  / C,N,0PT2  $ 

INPUT  DATA  BLOCKS: 

TDB  - Table  Data  Block  from  list  given  under  X. 

OUTPUT  DATA  BLOCKS:  None 


PARAMETERS: 

'■  S S.fT^'SSlr'  ““  for’at  t0  be  used  in 

2-  ul 


0PT2 


Integer,  default  value  = 0.  Not  used  at  present. 


OUTPUT: 

The  contents  of  the  table  are  formatted  and  written  on  the  system  output  file. 


NOTES: 

1.  The  module  returns  in  the  event  of  any  difficulty. 

2.  The  TABPT  module  can  be  used  to  print  the  contents  of  an^  data  block. 


EXAMPLES: 

1.  TABPRT  CSTM  //  C.N.CSTM  $ 

2.  TABPRT  GPL  //  C.N.GPL  / C.N.l  $ 


5.5-50  (3/1/76) 

■/3if 


UTILITV  MODULES 


MISCELLANE0US 


DMAP  nLf  SrbIh?S  rec°9ni'ze?  b y ™PRT  {Rigid  Format  name  used  here. 
LMAP  name  for  the  same  or  equivalent  information  is  acceptable.) 


The  actual 


Data  Block 


Key  (Value) 


BGPDT 

BGPDT 

CSTM 

CSTM 

EQDYN 

EQDYN 

EQEXIN 

EQEXIN 

GPCT 

GPCT 

GPDT 

GPDT 

GPL 

GPL 

GPLD 

GPLD 

GPTT 

GPTT 
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NAME : TABPT  (Table  Printer) 

PURPOSE:  To  print  table  data  blocks  (may  be  used  for  matrix  data  blocks  if  desired). 

[ . KiAP  CALLING  SEQUENCE: 

TABPT  TAB1,TAB2,TAB3,TAB4,TAB5  //  $ 

INPUT  DATA  BLOCKS: 

TAB1  - \ 

TAB2  - j 

TAB3  - > Apy  NASTRAN  data  block. 

TAB4  - i 
TAB5  - / 

Note:  Any  or  all  input  data  blocks  can  be  purged. 

OUTPUT  DATA  BLOCKS:  None 
PARAMETERS:  None 

REMARKS: 

1.  Each  input  data  block  is  treated  as  a table  and  its  contents  are  printed  on  the 
system  output  file  via  a prescribed  format.  Each  word  of  the  table  is  identified  by 
the  module  as  to  type  (real,  BCD,  integer)  and  an  appropriate  format  is  used. 

2.  The  trailer  data  items  for  the  table  are  also  printed. 

3.  Purged  input  data  blocks  are  not  printed. 

EXAMPLES: 

TABPT  GE0M1  „ , , //  $ 

TABPT  GE0M1 ,GE0M2,GE0M3,GE0M4 ,GE0M5  //  $ 
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UTILITY  MODULES 

I.  NAME:  TIMETEST  (Provides  Timing  Data) 

II.  PURPOSE:  To  produce  timing  data  for  specific  NASTRAN  unit  operations. 

HI.  DMAP  CALLING  SEQUENCE: 

TIMETEST  /,  / C,N,N  / C,N,M  / C,N,T  / C,N,01  / C,N,02  $ 

IV.  INPUT  DATA  BLOCKS:  None 

V.  OUTPUT  DATA  BLOCKS: 

FILE2  Reserved  for  future  implementation 

VI.  PARAMETERS 

N - Outer  Loop  Index 

M - Inner  Loop  Index 

T - Data  type  to  be  processed 

01  - TIMTST  Routine  to  be  processed 

02  - Powers  of  two  table  for  TIMTS1  option  selection 

See  Section  4.140  of  the  NASTRAN  Programmer's  Manual  for  further  description  of  the 


parameters . 

VII. 

REMARKS 

None. 

VIII. 

EXAMPLES 

TIMETEST  / , / C,N,100  / C,N,100  / C,N,1  / C,N,2  $ 

TIMETEST  / , / C,N,10  / C,N,10  / C,H,3  / C,N,1  / C,N,127  $ 
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v 


( 


I.  NAME:  VEC  (Creates  partitioning  vector  based  on  USET). 

II-  PURPOSE:  To  create  a partitioning  vector  for  matrices  using  USET  that  may  be  used  by 

Matrix  Operation  Modules  MERGE  and  PARTN.  This  allows  the  user  to  split  up  long  running 
modules  such  as  SMP1. 

III.  DMAP  CALLING  SEQUENCE: 

A.  For  matrices  generated  in  Rigid  Formats  1-6  or  prior  to  module  GKAD  (or  GKAM)  in 
Rigid  Formats  7-12: 

VEC  USET  / V / C,N,SET  / C,N,SET0  / C,N,SET1  / V,N,ID  $ 

B.  For  matrices  generated  in  Rigid  Formats  7-12  after  module  GKAD  (or  GKAM): 

VEC  USETD  / V / C,N,SET  / C,N,SETO  / C,N,SET1  / V,N,ID  $ 

IV.  INPUT  DATA  BLOCKS: 

USET  - displacement  set  definition  (statics) 
or 

USETD  - displacement  set  definition  (dynamics) 
or 

HUSET  - displacement  set  definition  (heat  transfer) 
or 

USETA  - displacement  set  definition  (aeroelastic) 

Note:  The  set  definition  input  data  block  may  not  be  missing  and  must  fit  into  open  core. 

V.  OUTPUT  DATA  BLOCKS: 

V - Partitioning  vector. 

Note:  1.  If  all  elements  are  in  SETO  or  SET1  then  V will  be  purged. 

2.  V may  not  be  purged  prior  to  execution. 

VI.  PARAMETERS: 

SET  - Matrix  set  to  be  partitioned  (Input,  BCD,  no  default). 

SETO  - Upper  partition  of  SET  (Input,  BCD,  no  default). 

5ET1  - Lower  partition  of  SET  (Input,  BCD,  no  default). 

ID  - Identification  of  bit  position  (see  table  below)  (Input,  integer,  default  = 0). 

Note:  1.  Legal  parameter  values  are  given  in  the  table  below. 

2.  See  Section  1.4  for  a description  of  set  notation. 

parameter  value  USET  matrix 


S Us  (union  of  SG  and  SB) 

» U0 
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bit  position 
32 
31 
30 
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<v 


R 

Ur 

29 

G 

Ug 

28 

N 

Un 

27 

F 

Uf 

26 

A 

Ua 

25 

L 

U£ 

24 

SG 

Us  (specified  on  Grid  card) 

23 

SB 

Us  (specified  on  SPC  card) 

22 

E 

Ue 

21 

P 

UP 

20 

NE 

Une  (union  of  N and  E) 

19 

FE 

Ufe  (union  of  F and  E) 

18 

D 

Ud 

17 

PS 

SA 

UPS 

UsA 

16 

15 

K 

Uk 

14 

PA 

UpA 

13 

VII.  REMARKS: 

1.  Parameters  SETO  and  SET!  must  be  a subset  of  the  SET  matrix  parameter.  A degree  of 
freedom  may  not  be  in  both  subsets. 

2.  If  desired,  one  of  SETO  or  SETT  but  not  both  may  be  requested  to  be  the  complement 
of  the  other  one  by  giving  it  a value  of  C0MP. 

3.  If  SET  = BITID,  the  second  and  third  parameters  are  ignored  and  the  IDth  bit  position 
in  USET  (or  USETD)  is  used.  In  this  case,  SET  is  assumed  equal  to  G (or  P)  and  SETO 
will  correspond  to  the  zeroes  in  the  IDth  position  and  SET!  will  correspond  to  the 
non-zer's  in  the  IDth  position. 

VIII.  EXAMPLES: 

1.  To  partition  Dv^]  into  a-  and  o~  set  based  matrices,  use 

VEC  USET  / V / C,N,F  / C,N,0  / C,N,A  $ 

PARTN  KFF,V,  / K00,KA0,K0A,KAA  $ 

Note  that  the  same  thing  can  be  done  in  one  step  by 

UPARTN  USET.KFF  / K00,KA0,K0A,KAA  / C,N,F  / C,N,P  / C,N,A  $ 

2.  Example  1 could  be  accomplished  by 

VEC  USET  / V / C,N,F  / C,N,0  / C,N,C0MP  $ 
or 

VEC  USET  / V / C,N,F  / C,N,C0MP  / C,N,A  $ 

3.  Example  1 could  be  accomplished  by 

VEC  USET  / V / C,N, BITID  / C,N,X  / C,N,X  / C,N,25  $ 
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V ,«  5.6  USER  MODULES 


Module 

Basic  Function 

Pase 

DDR 

User  Dummy  Module 

5.6-2 

DUMM0D1 

Dummy  Module-1 

5.6-3 

DUMM0D2 

Dummy  Module -2 

5.6-4 

DUMM0D3 

Dummy  Module-3 

5.6-5 

DUMM0D4 

Dummy  Module-4 

5.6-6 

INPUTT3 

Auxiliary  Input  File  Processor 

5.6-7 

INPUTT4 

Auxiliary  Input  File  Processor 

5.6-8 

MATGEN 

User  Dummy  Module 

5.6-9 

M0DA 

User  Dummy  Module 

5.6-10 

M0DB 

User  Dummy  Module 

5.6-11 

M0DC 

User  Durany  Module 

5.6-12 

0UTPUT 

Auxiliary  Output  File  Processor 

5.6-13 

0UTPUT4 

Auxiliary  Output  File  Processor 

5.6-14 

XYPRNPLT 

User  Dummy  Module 

5.6-15 

A number  of  modules  have  been  placed  in  the  NASTRAN  system  for  which  only  dummy  code  exists. 
These  modules  are  available  to  the  user  who  wishes  to  create  his  own  data  blocks  by  reading  tapes 
or  data  cards,  generate  his  own  output  on  the  printer,  punch  or  plotter,  or  perform  his  own  matrix 
computations.  The  appropriate  MPL  (Module  Properties  List)  information  is  presented  for  each  such 
user  module  in  this  section.  All  necessary  interfaces  with  the  Executive  System  have  been 
completed  for  these  user  modules.  The  procedures  for  implementing  a user  module  are  described  in 
Section  6.12  of  the  Programmer's  Manual. 
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NAME:  DDR  (User  Dummy  Module) 

PURPOSE : Can  be  used  for  any  desired  purpose. 

DMAP  CALLING  SEQUENCE:  (see  REMARKS  below) 

DDR  A/ X/C,N, ABC/C, N, DEE/C, N, GUI  $ 

INPUT  DATA  BLOCKS:  As  desired  by  author  of  module. 

OUTPUT  DATA  BLOCKS:  As  desired  by  author  of  module. 

PARAMETERS:  Parameters  may  be  used  as  desired  by  the  author  of  the  module.  The  parameter 
types  are  indicated  by  the  constants  shown  in  the  calling  sequence  shown  above. 

REMARKS: 

This  module  has  been  provided  for  the  user  of  NASTRAN  who  may  wish  to  include  a module  of 
his  own  design  into  the  system.  The  number  of  inputs  and  outputs,  as  well  as  the  number, 
type,  and  default  values  of  the  parameters,  may  be  changed  by  changing  the  Module  Proper- 
ties List  (MPL)  in  subroutine  XMPLDD  (see  Section  2 of  the  Programmer's  Manual). 
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I.  NAME:  DUMM0D1  (Dummy  Module  - 1) 

II*  PURP0SE:  Can  be  used  for  any  desired  purpose. 

III.  DMAP  CALLING  SEQUENCE:  (see  REMARKS) 

DUMM0D1  11,12,13,14,15,16,17,18  / 

01,02,03,04,05,06,07,08  / 

C,N,-1  / V,Y,P2=-1  / V ,N,P3=-1  / C,Y,P4=-1  / 

C,Y,P5=-1.0  / C,N,-1 .0  / 

C,Y,P7=A8CDEFGh  / 

C,Y,P8=-1.0D0  / 

C,Y ,P9=(-1 .0,-1 .0)  / 

C, Y,P10=(-1 .ODO ,-l ,0D0)  $ 

IV.  INPUT  DATA  BL0CKS : As  desi red  by  author  of  module. 

V.  0UTPUT  DATA  BL0CKS:  As  desired  by  author  of  module. 

VI.  PARAMETERS : Parameters  may  be  used  as  desired  by  the  author  of  the  module.  The  parameter 

types  are  indicated  by  the  default  values  shown  in  the  calling  sequence  above. 

VII.  REMARKS:  This  module  has  been  provided  for  the  user  of  NASTRAN  who  may  wish  to  include  a 

module  of  his  own  design  into  the  system.  The  number  of  inputs  and  outputs  as  well  as  the 

number,  type,  and  default  values  of  parameters  may  be  changed  by  changing  the  Module  Prop- 

erties List  (MPL)  in  subroutine  XMPLDD  (see  Section  2 of  the  Programmer's  Manual). 
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NAME : DUMM0D2  (Duntny  Module  - 2) 

PURPOSE.:  Can  be  used  for  any  desired  purpose. 

DMAP  CALLING  SEQUENCE:  (see  REMARKS) 

DUMM0D2  11,12,13,14,15,16,17,18/ 
01,02,03,04,05,06,07,08  / 

C,N,-1  / V,Y ,P2=-1  / V,N,P3=-1  / C,Y,P4=-1  / 
C,Y ,P5=-1 .0  / C,N,-1 .0  / 

C,Y,P7=ABCDEFGH  / 

C,Y,P8=-1 .000  / 

C,Y ,P9=(-1 .0,-1 .0)  / 

C,Y,P10=(-l.OD0,-l.OD0)  $ 


iNPUI  DATA  BL0CKS : As  desired  by  author  of  module. 

OUTPUT  DATA  BLOCKS : As  desired  by  author  of  module. 

MIIERS:  Parameters  may  be  used  as  desired  by  the  author  of  the  module.  The  parameter 
ypes  are  indicated  by  the  default  values  shown  in  the  calling  sequence  above. 

■™KS:  Thl’S  raodule  has  been  Provided  for  the  user  of  NASTRAN  who  m^y  wish  to  include  a 
module  of  his  own  design  into  the  system.  The  number  of  inputs  and  outputs  as  well  as  the 
number,  type,  and  default  values  of  parameters  may  be  changed  by  changing  the  Module 
Properties  List  (MPL)  in  subroutine  XMPLDD  (see  Section  2 of  the  Prograwner's  Manual). 
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I.  NAME:  DLff4M{3D3  (Durnry  Module  - 3) 

II*  PURP0SE;  Can  be  used  for  any  desired  purpose. 

HI.  MAP  CALLING  SEQUENCE:  (see  REMARKS) 

DUMM0D3  IT ,12,13,14,15,16,17,18  / 

01 ,02,03,04,05,06 ,07,08  / 

C.N.-l  / V,Y ,P2=-1  / V,N,P3=-1  / C,Y,P4=-1  / 

C,Y,P5=-1 .0  / C,N,-1 .0  / 

C,Y,P7=ABCDEFGH  / 

C,Y,P8=-1 .ODO  / 

C,Y,P9=(-1 .0,-1 .0)  / 

C,Y,P10=(-1,ODO,-1 .ODO)  $ 

IV.  INPUT  DATA  BL0CKS : As  desired  by  author  of  module. 

V.  gUTTOT  MTA  BLOCKS:  As  desired  by  author  of  module. 

VI.  METERS:  Parameters  may  be  used  as  desired  by  the  author  of  the  module.  The  parameter 
types  are  indicated  by  the  default  values  shown  in  the  calling  sequence  above. 

VII.  REMARKS:  This  module  has  been  provided  for  the  user  of  NASTRAN  who  may  wish  to  include  a 
module  of  his  own  design  into  the  system.  The  number  of  inputs  and  outputs  as  well  as  the 
number,  type,  and  default  values  of  parameters  may  be  changed  by  changing  the  Module  Prop- 
erties List  (MPL)  in  subroutine  XMPLDD  (see  Section  2 of  the  Programmer's  Manual). 
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NAME:  DUMM0D4  (Dunmy  Module  - 4) 

PURP0SE:  Can  be  used  for  any  desired  purpose. 

. DMAP  CALLING  SEQUENCE:  (see  REMARKS) 

DUMM0D4  11,12,13,14,15,16,17,18  / 

01,02,03,04,05,06,07,08  / 

C.N.-l  / V,Y ,P2=-1  / V,N,P3=-1  / C,Y,P4=-1  / 

C,Y ,P5=-1 .0  / C ,N , -1 .0  / 

C,Y,P7=ABCDEFGH  / 

C, Y,P8=-1 ,0D0  / 

C,Y,P9={-1 .0,-1 .0)  / 

C,Y,P10={-1 .0D0 ,-l ,QDO)  $ 

JNPUT  DATA  3L0CKS:  As  desired  by  author  of  module. 

0UTPUT  DATA  BL0CKS:  - As  desired  by  author  of  module, 

PARAMETERS:  Parameters  may  be  used  as  desired  by  the  author  of  the  module.  The  parameter 

types  are  indicated  by  the  default  values  shown  in  the  calling  sequence  above. 

REMARKS:  This  module  has  been  provided  for  the  user  of  NASTRAN  who  may  wish  to  include  a 
module  of  his  own  design  into  the  system.  The  number  of  inputs  and  outputs  as  well  as  the 
number,  type,  and  default  values  of  parameters  may  be  changed  by  changing  the  Module  Prop- 
erties List  (MPL)  in  subroutine  XMPLDD  (see  Section  2 of  the  Prograimer' s Manual). 
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NAM§.-  INPUTT3  (Auxiliary  Input  File  Processor) 


PURPOSE:  A user-written  module  to  generate  data  block(s)  and  parameter(s)  based  on  input 
data  read  by  the  module  itself,  or  on  parameter  values  or  Input  Data  Blocks  generated  by 
NASTRAN,  or. by  any  combination  of  these. 


DMAP  CALLING  SEQUENCE: 

INPUTT3  11,12,13,14,15  / 01,02,03,04,05  / C,N,a  / C,N,b  / C,N,c  $ 


INPUT.  DATA  BL0CKS:  Any  or  all  of  the  inputs  may  be  purged  according  to  the  user-writer's 
design. 


EHEUI  5MA  BL0CKS:  May  be  tables  or  matrices  depending  on  the  user-writer’s  design;  may 
or  may  not  be  purged. 


PARAMETERS:  May  be  used  as  desired  by  the  user-writer.  Type  is  integer  with  default 
values  of  a=-l,  b=0,  c=0.  If  parameter  is  to  be  output  from  module,  the  form  c,N,_  must 
be  changed  in  the  above  example  to  V,N,NAME  or  some  other  form  capable  of  being  output. 


REMARKS:  This  module  has  been  provided  for  the  NASTRAN  user  who  wishes  to  process  his  own 
data  cards.  Data  block(s)  created  must  be  compatible  with  any  subsequent  module(s)  using 
them  as  input.  The  number  of  input  and  output  data  blocks,  as  well  as  the  number,  type  and 
default  values  of  the  parameters,  may  be  changed  by  changing  the  Module  Properties  List 
(MPL)  in  subroutine  XMPLPD  (see  Section  2 of  the  Programmer's  Manual). 


5.6-7  (3/1/76) 
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DIRECT  MATRIX  ABSTRACTION 
NAME:  INPUTT4  {Auxiliary  Input  File  Processor) 

PURP0SE:  A user-written  module  to  generate  data  block(s)  and  parameter(s)  based  on  input 
data  read  by  the  module  itself,  or  on  parameter  values  or  Input  Data  Blocks  generated  by 
NASTRAN,  or  by  any  combination  of  these. 

DMAP  CALLING  SEQUENCE: 

INPUTT4  11,12,13,14,15  / 01  ,02,03,04,05  / C,N,a  / C,N,b  / C,N,c  $ 

INPUT  DATA  BL0CKS:  Any  or  all  of  the  inputs  may  be  purged  according  to  the  user-writer's 
design. 

0UTPUT  DATA  BL0CKS:  May  be  tables  or  matrices  depending  on  the  user-writer's  design;  may 
or  may  not  be  purged. 

PARAMETERS:  May  be  used  as  desired  by  the  user-writer.  Type  is  integer  with  default 
values  of  a=-l,  b=0,  c=0.  If  parameter  is  to  be  output  from  module,  the  form  C,N,_  must 
be  changed  in  the  above  example  to  V,N,NAME  or  some  other  form  capable  of  being  output. 

REMARKS : This  module  has  been  provided  for  the  NASTRAN  user  who  wishes  to  process  his  own 
data  cards.  Data  block(s)  created  must  be  compatible  with  any  subsequent  module(s)  using 
them  as  input.  The  number  of  input  and  output  data  blocks,  as  well  as  the  number,  type  and 
default  values  of  the  parameters,  may  be  changed  by  changing  the  Module  Properties  List 
(MPL)  in  subroutine  XMPLDD  (see  Section  2 of  the  Programmer's  Manual). 


5.6-8  (3/1/76) 
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USER  MODULES 


NAME:  MATGEN  (User  Dunmy  Module) 

PURPOSE:  Can  be  used  for  any  desired  purpose. 

DMAP  CALLING  SEQUENCE:  (See  REMARKS  below) 

PARTVEC  101 ,102, — ,120,121  / 01  ,02,03  / V,N,P1=0  / V,N,P2=0  / — / V,N,P22=0  $ 
INPUT  DATA  BLOCKS:  As  desired  by  author  of  module. 


OUTPUT  DATA  BLOCKS:  As  desired  by  author  of  module. 


vx. 


PARAMETERS : Parameters  may  be  used  as  desired  by  the  author  of  the  module.  The 

parameter  types  are  indicated  by  the  values  shown  in  the  calling  sequence  shown  above. 


VII.  REMARKS: 

This  module  has  been  provided  for  the  user  of  NASTRAN  who  may  wish  to  include  a module  of 
his  own  design  into  the  system.  The  number  of  inputs  and  outputs  as  well  as  the  number, 
type,  and  default  values  of  the  parameters  may  be  changed  by  changing  the  Module 
Properties  List  (MPL)  in  subroutine  XMPLDD  (see  Section  2 of  the  Programmer's  Manual). 


i 
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DIRECT  MATRIX  ABSTRACTION 


NAME:  M0DA  (User  Dummy  Module) 

PURPOSE : Can  be  used  for  any  desired  purpose. 


DMAP  .?  ,ING  SEQUENCE: 
M0DA 


{See  REMARKS  below) 

7 r’pi’Jw  r N *rw'r  L L > C.N.0,0  / C,N,0,0  / C,N,0  / 

C,N,0  / C,N,0  / C,N,0  / C,N,0  / C,N,0.0  / C,N,0  / C,N,0  $ 

INPUT  DATA  BLOCKS:  None 


OUTPUT  DATA  BLOCKS : As  desired  by  author  of  module. 

PARAMETERS:  Parameters  may  be  used  as  desired  by  the  author  of  the  module.  The  parameter 
types  are  indicated  by  the  constants  shown  in  the  calling  sequence  shown  above. 

REMARKS;  This  module  has  been  provided  for  the  user  of  NASTRAN  who  may  wish  to  include  a 
module  of  his  own  design  into  the  system.  The  number  of  inputs  and  outputs  as  well  as  the 
number,  type,  and  default  values  of  the  parameters  may  be  changed  by  changing  the  Module 
Properties  List  (MPL)  in  Block  Data  Program  XMPLBD  (see  Section  2 of  Progranmer's  Manual). 
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USER  MODULES 


I.  NAME : M0DB  (User  Dummy  Module) 

II.  PURP0SE:  Can  be  used  for  any  desired  purpose. 

III.  DMAP  CALLING  SEQUENCE:  (See  REMARKS  below) 

M0DB  A,B ,C  / W,X,Y ,Z  / C,N,1.0  / C.N.1.0  / C.N.1.0  / C.N.1.0  / C.N.O  / C.N.O  / C.N.O  / 
C.N.1.0  / C.N.O  / C.N.O  / C.N.O  $ 

IV.  INPUT  DATA  BLOCKS:  As  desired  by  author  of  module. 

V.  0UTPUT  DATA  BLOCKS:  As  desired  by  author  of  module. 

VI.  PARAMETERS:  Parameters  may  be  used  as  desired  by  the  author  of  the  module.  The  parameter 
types  are  indicated  by  the  constants  shown  in  the  calling  sequence  shown  above. 

VII.  REMARKS: 

This  module  has  been  provided  for  the  user  of  NASTRAN  who  may  wish  to  include  a module  of 
his  own  design  into  the  system.  The  number  of  inputs  and  outputs  as  well  as  the  number, 
type,  and  default  values  of  the  parameters  may  be  changed  by  changing  the  Module  Prop- 
erties List  (MPL)  in  subroutine  XMPLDD  (see  Section  2 of  the  Programmer's  Manual). 
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DIRECT  MATRIX  ABSTRACTION 


NAME:  M0DC  (User  Dummy  Module) 

PURP0SE:  Can  be  used  for  any  desired  purpose. 

M£  FILING  SEQUENCE:  (See  REMARKS  below) 

M0DC  A,B  //  C,N,-1  $ 

INPUI  DATA  BL0CKS:  As  desired  by  author  of  module. 
MTPUT  DATA  BLOCKS:  None 


be  “sed  as  teired  by  ths  *uttor  °f  *•  *■ 
ypes  indicated  by  the  constants  shown  in  the  calling  sequence  shown  above. 

REMARKS : 

r::t,^rrv,ded  for  the  "5er  °f  n#s™“  ah° n,y  wish  to  in'=i“‘,e  * of 

a into  the  system.  The  number  of  Inputs  and  outputs  as  well  as  the  number - 
ype,  and  default  values  of  the  parameters  may  be  changed  by  changing  the  Module  Prop-  ’ 
erties  L,st  (MPL)  In  subroutine  XMPLDD  (see  Section  2 of  the  Program's  Manual). 
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USER  MODULES 


I.  NAME:  0UTPUT  (Auxiliary  Output  File  Processor) 

II.  PURPOSE : A user-written  module  to  generate  printer,  plotter  or  punch  output. 

III.  DMAP  CALLING  SEQUENCE:  (see  remark  under  METHOD) 

OUTPUT  IN  //  C,Y,P=-1  $ 

IV.  INPUT  DATA  BLOCKS: 

IN  - Contains  any  desired  information  which  the  module  extracts  and  writes  on  the  system 
output  file,  punch,  or  either  of  the  too  plotters.  May  be  purged. 

V.  OUTPUT  DATA  BLOCKS:  None 

VI.  PARAMETERS : Parameters  may  be  used  as  desired  by  the  author  of  the  module.  Type  is  integer 

with  MPL  default  value  of  -1  as  shown  above. 

VII.  METHOD:  This  module  has  been  provided  for  the  user  cf  NASTRAN  who  may  wish  to  process  his 
own  output.  The  number  of  inputs  as  well  as  the  number,  type,  and  default  values  of 
parameters  may  be  changed  by  changing  the  Module  Properties  List  (MPL)  in  subroutine  XMPLDD 
(see  Section  2 of  the  Programmer's  Manual). 
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DIRECT  MATRIX  ABSTRACTION 


I.  NAME:  0UTPUT4  (Auxiliary  Output  File  Processor) 

H.  PURPOSE:  A user-written  module  to  generate  printer,  plotter  or  punch  output. 

III.  DMAP  CALLING  SEQUENCE : (see  remark  under  METHOD) 

0UTPUT4  IM,IN2,IN3,IN4,IN5  //  V,N,P1=-1  / V,N,P2=-1  $ 

IV.  INPUT  DATA  BL0CKS: 

INi  - Contains  any  desired  information  which  the  module  extracts  and  writes  on  the  system 
output  file,  punch,  or  either  of  the  two  plotters.  May  be  purged. 

V.  OUTPUT  DATA  BLOCKS:  None 

VI.  PARAMETERS:  Parameters  may  be  used  as  desired  by  the  author  of  the  module.  Type  is 
integer  with  MPL  default  value  of  -1  as  shown  above. 

VII.  METHOD:  This  module  has  been  provided  for  the  user  of  NASTRAN  who  may  wish  to  process  his 
own  output.  The  number  of  inputs  as  well  as  the  number,  type,  and  default  values  of 

parameters  may  be  changed  by  changing  the  Module  Properties  List  (MPL)  in  subroutine  XMPLDD 
(see  Section  2 of  the  Programmer's  Manual). 
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USER  MODULES 


NAME:  XYPRNPLT  (User  Dummy  Module) 

PURPOSE:  Can  be  used  for  any  desired  purpose. 


DMAP  CALLING  SEQUENCE:  (see  REMARKS  below) 

XYPRNPLT  A//  $ 

INPUT  DATA  BL0CKS:  As  desired  by  the  author  of  module. 

OUTPUT  DATA  BLOCKS:  None 
PARAMETERS:  None 
REMARKS: 

This  module  has  been  provided  for  the  user  of  NASTRAN  who  may  wish  to  include  a module  of 
his  own  design  into  the  system.  The  number  of  inputs  and  outputs  as  well  as  the  number, 
type,  and  default  values  of  the  parameters  may  be  changed  by  changing  the  Module  Prop- 
erties List  (MPL)  in  subroutine  XMPLDD  (see  Section  2 of  the  Programmer's  Manual). 


5.6-15  (3/1/76) 


- L'l'J At r«i?  ‘jiifaruri 


DIRECT  MATRIX  ABSTRACTION 


5.7  EXECUTIVE  OPERATION  MODULES 


Module 

Basic  Function 

Page 

BEGIN 

Always  first  in  DMAP;  begin  DMAP  program 

5.7-2 

CHKPNT 

Write  data  blocks  on  checkpoint  tape 
if  checkpointing 

5.7-3 

C0MP0FF 

Conditional  DMAP  compilation  off 

5.7-4 

C0MP0N 

Conditional  DMAP  compilation  on 

5.7-6 

C0ND 

Conditional  forward  jump 

5.7-8 

END 

Always  last  in  DMAP;  terminates  DMAP  execution 

5.7-9 

EQUIV 

Assign  another  name  to  a data  block 

5.7-10 

EXIT 

Conditional  DMAP  termination 

5.7-11 

FILE 

Defines  special  data  block  characteristics 
to  DMAP  compiler 

5.7-12 

JUMP 

Unconditional  forward  jump 

5.7-13 

LABEL 

Defines  DMAP  location 

5.7-14 

PRECHK 

Predefined  automated  checkpoint 

5.7-15 

PURGE 

Conditional  data  block  elimination 

5.7-16 

REPT 

Repeat  a series  of  DMAP  instructions 

5.7-17 

SAVE 

Save  value  of  output  parameter 

5.7-18 

XDMAP 

Controls  the  DMAP  compiler  options 

5.7-19 

All  modules  classified  as  Executive  Operation  Modules  are  individually  described  in  this 
section.  Additional  discussions  concerning  the  interaction  of  the  Executive  Modules  with 
themselves  and  with  the  NASTRAN  Executive  Sustem  are  contained  in  Section  5.2.3. 
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DIRECT  MATRIX  ABSTRACTION 


NAME:  BEGIN  (Begin  DMAP  Program) 

PURPOSE:  begin  is  a declarative  DMAP  instruction  which  may  be  used  to  denote  the  beginning 
of  a DMAP  program.  y 


DMAP  CALLING  SEQUENCE: 
BEGIN  $ 


REMARKS: 


1. 


2. 


BEGIN  is  a non-executable 
information  purposes. 


DMAP  instruction  which  is  used  only  by  the  DMAP  compiler  for 


Either  a BEGIN  card  or 
Executive  Control  Deck. 
END  card. 


an  XDMAP  card  is  required  when  selecting  APP  DMAP  in  the 
This  is  followed  by  DMAP  instructions  up  to  and  including 


the 


3.  The  use  of  BEGIN  implicitly  elects  all  compiler  defaults.  (See  XDMAP  instruction.) 


5.7-2  (7/4/7G) 
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EXECUTIVE  OPERATION  MODULES 


I.  NAME:  CHKPNT  (Checkpoint) 

II.  PURPOSE:  Causes  data  blocks  to  be  written  on  the  New  Problem  Tape  (NPTP)  to  enable  the  pm 
blem  to  be  restarted  with  a minimum  of  redundant  processing. 

III.  DMAP  CALLING  SEQUENCE: 

CHKPNT  D1,D2 DN  $ 

where  D1,D2,..,,DN  (N  > 1)  are  data  blocks  to  be  copied  onto  the  problem  tape  for  use  in 
restarting  problem. 


IV.  RULES: 


A data  block  to  be  checkpointed  must  have  been  referenced  in  a previous  PURGE,  EOUIV,  or 
functional  module  instruction.  s ’ 

CHKPNT  cannot  be  the  first  instruction  of  a DMAP  loop. 

Data  Blocks  generated  by  the  Input  File  Processor  (including  DMI's  and  DTI's)  should  not 
be  checkpointed  since  they  are  always  regenerated  on  restart. 

Checkpointing  only  takes  place  when  a New  Problem  Tape  (NPTP)  is  set  up  and  the 

eu^DHT1^6  Card  CHKPNT  YES  appears  in  the  Executive  Control  Deck.  Otherwise,  the 

CHKPNT  instructions  are  ignored. 

For  each  data  block  that  is  successfully  checkpointed,  a card  o'  he  restart  dictionary 
^punched  which  gives  the  critical  data  for  the  data  block  as  exists  on  the  Problem 

For  data  blocks  that  have  been  purged  or  equivalenced,  an  entry  is  made  in  the  restart 
dictionary  to  this  effect.  In  these  cases  data  blocks  are  not  written  on  the  Problem 


V.  REMARKS: 

1.  See  the  PRECHK  instruction  for  an  automated  CHKPNT  capability. 


I- 
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DIRECT  MATRIX  ABSTRACTION 


I.  NAME:  C0MP0FF  (Conditional  DMAP  Compilation  Off)  j 

(The  companion  module  is  C0MP0N) 

II.  PURPOSE:  To  allow  blocks  of  DMAP  statements  to  be  compiled  or  skipped  depending  upon  the 
value  of  a bulk  data  parameter. 

III.  DMAP  CALLING  SEQUENCE: 

C0MP0FF  LBLNAME,PARNAME  $ 

or 

C0MP0FF  c,PARNAME  $ 
where: 

1.  LBLNAME  is  the  BCD  name  of  a label  which  specifies  the  end  of  the  DMAP  statement 
block, 

2.  c is  an  integer  constant  which  specifies  the  number  of  DMAP  statements  in  the  block, 
and, 

j.  PARNAME  is  the  name  of  a parameter  that  appears  on  a PARAM  bulk  data  card. 

IV.  METHOD:  The  block  of  DMAP  statements  specified  by  the  '"abel  or  count  is  skipped  if  the  value 
of  the  parameter  is  < 0.  The  block  of  DMAP  statements  will  be  compiled  if  the  value  of  the 

parameter  is  & 0. 

V.  EXAMPLE: 

C0MP0FF  LBL,  ,NAM1  $ 

M0DULE1  A/8/L  $ 

M0DULE2  C/D/M  $ 

M0DULE3  E/F/N  $ 

LABEL  LBL  $ 

« 

• 

C0MP0FF  2.NAM2  $ 

M0DULE4  P/q/I  $ 

M0DULE5  X/Y/J  $ 

> 

4 

In  the  above  example,  modules  M0DULEI,  M0DULE2  and  M0DULE3  will  not  be  compiled  if  the  value 
of  parameter  NAM1  is  < 0 and  modules  M0DULE4  and  M0DULE5  will  not  be  compiled  if  the  value  of 

parameter  NAM2  is  < 0. 


(Continued) 
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executive  operation  modules 

C0MP0FF  (Cont.) 


VI.  REMARKS: 


*.  » 17Z  dafine  the  * «"» * « 

: * - 

4.  C0MP0FF  and  C0MP0N  instructions  may  be  nested  uo  to  fiwo  i , , . 

for  F0RTRAN  D0  loops.  P Ve  1eVels  usin9  the  same  rules  as 


e 
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DIRECT  MATRIX  ABSTRACTION 


I.  NAME:  C0MP0N  (Conditional  DMAP  Compilation  On) 

(The  companion  module  is  C0MP0FF) 

II.  PURPOSE:  To  allow  blocks  of  DMAP  statements  to  be  compiled  or  skipped  depending  upon  the 
value  of  a bulk  data  parameter. 

III.  DMAP  CALLING  SEQUENCE: 

C0MP0N  LBLNAME,PARNAME  $ 

or 

C0MP0N  c.PARNAME  $ 
where: 

1.  LBLNAME  is  the  BCD  name  of  a label  which  specifies  the  end  of  the  DMAP  statement 
bl ock, 

2.  c is  an  integer  constant  which  specifies  the  number  of  DMAP  statements  in  the  block, 
and, 

3.  PARNAME  is  the  name  of  a parameter  that  appears  on  a PARAM  bulk  data  card. 

IV.  METHOD:  The  block  of  DMAP  statements  specified  by  the  label  or  count  is  skipped  if  the  value 

of  the  parameter  is  & 0.  The  block  of  DMAP  statements  will  be  compiled  if  the  value  of  the 
parameter  is  <0. 

V.  EXAMPLE: 

• 

C0MP0N  LBL.NAMI  $ 

M0DULE1  A/B/L  $ 

M0DULE2  C/D/M  $ 

M0DULE3  E/F/N  $ 

LABEL  LBL  $ 

• 

* 

C0MP0N  2.NAM2  $ 

M0DULE4  P/Q/I  S 

M0DULE5  X/Y/J  S 

• 

« 

In  the  above  example,  modules  M0DULE1,  M0DULE2  and  M0DULE3  will  not  be  compiled  if  the  value 
of  parameter  NAMI  is  a 0 and  modules  M0DULE4  and  M0DULE5  will  not  be  compiled  if  the  value  of 
parameter  NAM2  is  a 0. 


(Continued) 
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EXECUTIVE  OPERATION  MODULES 


REMARKS: 


C0MP0N  (Cent.) 


1.  If  no  PARAM  bulk  data  card  is  provided  to  define  the  parameter,  a value  of  0 is  assumed. 

2.  If  the  form  of  C0MP0N  specifying  a label  is  used,  the  label  may  not  be  referenced  by  any 
other  DMAP  instructions,  including  other  C0MP0N  or  C0MP0FF  instructions. 

3.  Comment  cards  are  not  included  in  the  statement  count. 

4.  C0MP0N  and  C0MP0FF  instructions  may  be  nested  up  to  five  levels  using  the  same  rules  as 
for  FORTRAN  00  loops. 


5.7-7  (09/30/83) 
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DIRECT  MATRIX  ABSTRACTION 


I. 


II. 


NAME:  C0ND  (Conditional  Transfer) 

PURP0SE:To  alter  the  normal  order  of  execution  of  DMAP  modules 
program  control  to  a specified  location  in  the  DMAP  program. 


OfclGfNAL  PAGE 
OR  POOR  QUALITY 


by  conditionally  transferring 


III. 


DMAP  CALLING  SEQUENCE: 
C0ND  n,V  $ 


where: 


1. 

2. 


n is  a BCD  label  name  specifying  the  location 
(See  the  LABEL,  instruction.) 

V is  a BCD  name  of  a variable  parameter  whose 
execute  the  transfer.  If  V < 0 the  transfer 


where  control  is  to  be  transferred. 


value  indicates  whether  or  not  to 
is  executed. 


IV.  EXAMPLE: 
BEGIN  $ 


C0ND  L1,K  $ 

M0DULE1  A/B/V.Y.Pl  $ 


LABEL  LI  $ 
M0DULEN  X/Y  $ 


END  $ 

If  K > 0,  M0DUL  El  is  executed. 
M0DULEN  is  executed. 


If  K < 0 control  is  transferred  to  the  label  LI  and 


V. 


REMARKS: 

Only  forward  transfers  are  allowed.  See  the  REPT  instruction  for  backward  transfers. 


5-7-8  (3/1/70) 
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EXECUTIVE  OPERATION  MODULES 
MME:  END  (End  DMAP  Program) 

PURP0SE:  Denotes  the  end  of  a DMAP  program. 

WP  CALLING  SEQUENCE: 

END  $ 

N0TES: 

1.  The  END  instruction  ulso  acts  as  an  implied  EXIT  instruction. 

END  card  is  required  whenever  the  analyst  selects  APP  DMAP  i 
Control  Deck. 


n his  Executive 
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DIRECT  MATRIX  ABSTRACTION 


* 

I»  NAME:  EQUIV  (Data  Block  Name  Equivalence) 

; 

X * 

II.  PURPOSE:  To  attach  one  or  more  equivalent  (alias)  data  block  names  to  an  existing  data 
block  so  that  the  data  block  can  be  referenced  by  several  equivalent  names. 

III.  DMAP  CALLING  SEQUENCE: 

EQUIV  DBN1A,DBN2A,DBN3A  / PARMA  / DBN1B,DBN2B  / PARMB  $ 

Note:  The  number  of  data  block  names  (DBNij)  prior  to  each  parameter  (PARMj)  and  the 
number  of  such  groups  in  a particular  calling  sequence  are  variable. 

IV.  INPUT  DATA  BLOCKS: 

DBN1A.DBN2A,  etc.  - Any  data  block  names  appearing  within  the  DMAP  sequence.  The  1st  data 
block  name  in  each  group  (DBN1A  and  DBN1B  in  the  examples  above)  is  known  as  the  primary 
data  block  and  the  2nd,  etc.  data  block  names  become  equivalent  to  the  primary  (depending 
on  the  associated  parameter  value).  These  equivalenced  data  blocks  are  known  as  secondary 
data  blocks. 

V.  OUTPUT  DATA  BLOCKS:  (None  specified  or  permitted) 

VI.  PARAMETERS: 

PARMA,  etc.  - One  required  for  each  set  of  data  block  names. 

VI1-  The  data  block  names  in  each  group  are  made  equivalent  if  the  value  of  the  associ- 

;i  ated  parameter  is  <0.  If  a number  of  data  blocks  are  already  equivalenced  and  the  param- 

} eter  value  is  * 0,  the  equivalence  is  broken  and  the  data  block  names  again  become  unique. 

| If  the  data  blocks  are  not  equivalenced  and  the  parameter  value  is  > 0,  no  action  is  taken. 

| VIII.  REMARKS: 

; ^ • An  EQUIV  statement  may  appear  at  any  time  as  long  as  the  primary  data  block  name  has 

been  previously  defined. 

I 2*  If  an  equivalence  is  to  be  performed  at  all  times,  i.e.,  the  parameter  value  is  always 

negative,  it  is  not  necessary  to  specify  a parameter  name.  For  example, 

EQUIV  DB1 ,DB2  //  DB3.DB4  $ 
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I.  NAME:  EXIT  {Terminate  DMAP  program) 

II.  PURPOSE:  To  conditionally  terminate  the  execution  of  the  DMAP  program. 

III.  DMAP  CALLING  SEQUENCE: 

EXIT  c $ 

where  c is  an  integer  constant  which  specifies  the  number  of  times  the  instruction  is  to  be 

ignored  before  terminating  the  program.  If  c = 0 the  calling  sequence  may  be  shortened  to 
EXIT  $• 

IV.  EXAMPLE: 

BEGIN  $ 


r LABEL  LI  $ 

M0DULE1  A/B/V,Y,P1  $ 


EXIT  3 $ 
kREPT  LI, 3 $ 


REMARKS: 

1.  The  EXIT  instruction  will  be  executed  the  third  time  the  loop  is  repeated  (i.e.,  the 
instructions  within  the  loop  will  be  executed  four  times). 

2.  EXIT  may  appear  anywhere  within  the  DMAP  sequence. 
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I.  NAME:  FILE  (File  Allocation  Aide) 

II.  PURPOSE:  To  inform  the  File  Allocator  (see  Section  4.9  of  the  Programmer’s  Manual)  of  any 
special  characteristics  of  a data  block. 

III.  DMAP  CALLING  SEQUENCE: 

FILE  A=al,a2...aa  / B=bl,b2...b3  / ....  / Z=zl  ,z2...zw  $ 
where: 

A.B...Z  are  the  names  of  the  data  blocks  possessing  special  characteristics. 
al...aa,bl...b& zl...zm  are  the  special  characteristics  from  the  list  below. 

The  allowable  special  characteristics  are: 

1.  SAVE  - Indicates  data  block  is  to  be  saved  for  possible  looping  in  DMAP  program. 

2.  APPEND  - Output  data  blocks  which  are  generated  within  a DMAP  loop  are  rewritten 

during  each  pass  through  the  loop,  unless  the  data  block  is  declared 
APPEND  in  a FILE  statement.  The  APPEND  declaration  allows  a module  to 

add  information  to  a data  block  on  successive  passes  through  a DMAP  loop. 

3.  TAPE  - Indicates  that  data  block  is  to  be  written  on  a physical  tape  if  a physical 
tape  is  available. 

Notes : 

1.  Data  blocks  created  by  the  NASTRAN  preface  may  not  appear  in  FILE  declarations. 

2.  Symbolic  DMAP  sequences  which  explain  the  use  of  the  FILE  instruction  are  given  in 
Section  5. 2. 3.1. 

3.  FILE  is  a non-executable  DMAP  instruction  which  is  used  only  by  the  DMAP  compiler 
for  information  purposes. 

4.  A data  block  name  may  appear  only  once  in  all  FILE  statements;  otherwise  the  first 
appearance  will  determine  all  special  characteristics  applied  to  the  data  block. 
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EXECUTIVE  OPERATION  MODULES 


!•  .NAME:  JUMP  (Unconditional  Transfer) 


II. 


mE0S£:  To  alter  the  normal  order  of  execution  of  DMAP  modules  by  unconditionally  trans- 
ernng  program  control  to  a specified  location  in  the  DMAP  program.  The  normal  order  of 

execution  of  DMAP  modules  is  the  order  of  occurrence  of  the  modules  as  DMAP  instructions 
in  the  DMAP  program. 


III. 


DMAP  CALLING  SEQUENCE: 

JUMP  n $ 

where  n is  a BCD  name  appearing  on  a LABEL  instruction  which  specifies  where  control  is  to 
be  transferred. 


IV.  Remarks : 

Jumps  must  be  forward  in  the  DMAP  sequence.  See  the  REPT  instruction  for  backward  jumps. 


<r*'  ; 

v 
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14  -! 

* ' 

I.  NAME:  LABEL  (DMAP  Location) 

: . * 

i;  ; H.  PURPOSE:  To  label  a location  in  the  DMAP  program  so  that  the  location  may  be  referenced  by 

the  DMAP  instructions  JIMP,  C0ND  and  REPT. 

;■  HI.  DMAP  CALLING  SEQUENCE; 

• | LABEL  n $ 

I ;•  where  n is  a BCD  name, 

1-  !•  IV.  Remarks : 

;;  ]*  The  LABEL  instruction  is  inserted  just  ahead  of  the  DMAP  instruction  to  be  executed 

■'  when  transfer  of  control  is  made  to  the  label. 

2.  LABEL  is  a non-executable  DMAP  instruction  which  is  used  only  by  the  DMAP  compiler 
for  information  purposes. 


J) 

l 

j 

1 
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EXECUTIVE  OPERATION  MODULES 


NAM|:  PRECHK  (Predefined  Automated  Checkpoint) 

PURPOSE:  TO  allow  the  user  to  specify  a single,  or  limited  nunirer,  of  checkpoint  declare.. 

tions  thereby  removing  the  need  for  a large  ncmber  of  indivldoal  CHKPUT  Instructions  to 
appear  in  a DMAP  program. 

DMAP  CALLING  SEQUENCE; 

PRECHK  name  list  $ 

PRECHK  ALL  $ 

PRECHK  ALL  EXCEPT  name  list  $ 

where  name  is  a list  of  data  block  names  separated  by  conmas  and  not  exceeding  50  data 
blocks  per  command  . 


REMARKS: 

1. 


2. 


3. 


SffSSSMS  K"^cSo»“e  " 

-fate- 

the  current  PRECHK  status.  mvauuacea.  me  PRECHK  END  $ option  will  negate 

»«h  PRECHK  declarations.  The  CHKPUT 

asar- 
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NAME:  PURGE  (Explicit  Data  Block  Purge) 

PURPOSE:  To  flag  a data  block  so  that  it  will  not  be  assigned  to  a physical  file. 

DMAP  CALLING  SEQUENCE: 

PURGE  DBN1A.DBN2A.DBN3A  / PARMA  / DBN1B,DBN2B  / PARMB  $ 

Note:  The  number  of  data  block  names  (DBN-}j)  prior  to  each  parameter  ( PARHj ) and  the 
number  of  groups  of  data  block  names  and  parameters  in  a particular  calling 
sequence  is  variable. 

INPUT  DATA  BLOCKS: 

DBN1A.DBN2A,  etc.  - Any  data  block  names  appearing  within  the  DMAP  sequence. 

OUTPUT  DATA  BLOCKS:  (None  specified  or  permitted) 

PARAMETERS: 

PARMA,  etc.  - One  required  for  each  group  of  data  black  names. 

METHOD:  The  data  blocks  in  a group  are  purged  if  the  value  of  the  associated  parameter  is 
< 0.  If  a data  block  is  already  purged  and  the  parameter  value  it  s 0,  the  purged  data 
block  is  unpurged  so  that  it  may  be  subsequently  reallocated.  If  the  data  block  is  not 
purged  and  the  parameter  value  is  a 0,  no  action  is  taken. 

REMARKS: 

1.  If  a purge  is  to  be  made  at  all  times,  i.e.,  the  parameter  value  is  always  negative, 
it  is  not  necessary  to  specify  a parameter  name.  For  example, 

PURGE  DB1 ,DB2,DB3,DB4  $ 
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WA 


I.  NAME:  REPT  (Repeat) 

H.  PURPOSE:  To  repeat  a group  of  DMAP  instructions  a specified  number  of  times. 

III.  DMAP  CALLING  SEQUENCE: 

REPT  n,c  $ or  REPT  n,p  $ 

where: 

1.  n is  a BCD  name  appearing  in  a LABEL  instruction  which  specifies  the  location  of  the 
beginning  of  a group  of  DMAP  instructions  to  be  repeated.  (See  LABEL  instruction.) 

2.  c is  an  integer  constant  hard  coded  into  the  DMAP  program  which  specifies  the  number  of 
times  to  repeat  the  instructions. 

3.  p is  a variable  parameter  set  by  a previously  executed  module  specifying  the  number  of 
times  to  repeat  the  instructions. 


IV.  EXAMPLE: 
BEGIN  $ 


BEGIN  $ 


LABEL  LI  $ 

H0DULE1  A/B/V,Y,P1  $ 


MODULEI  X/Y/V,Y,NL00P  $ 
LABEL  LI  $ 

MODULEI  A/B/V,Y,P1  $ 


M0DULEN  B/C/V,Y,P2  $ 
REPT  LI ,3  $ 


MODULE  N B/C/V,Y,P2  $ 
REPT  L1.NL00P  $ 


END  $ 


END  $ 


REMARKS: 

1.  REPT  is  placed  at  the  end  of  the  group  of  instructions  to  be  repeated. 

2.  When  a variable  number  of  loops  is  to  be  performed  as  in  the  second  example  above,  the 

value  of  the  variable  at  the  first  time  the  REPT  instruction  is  encountered  will 
determine  the  number  of  loops.  This  number  will  not  be  changed  after  the  initial 
assignment. 

3.  A C0ND  (conditional  jump)  instruction  may  be  used  to  exit  from  the  loop  if  desired. 

4.  In  the  first  example,  the  instructions  M0DULE1  to  M0DULEN  will  be  repeated  three  times 

(i.e.,  executed  four  times). 
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I.  NAME:  SAVE  (Save  Variable  Parameter  Values) 

II.  EXPOSE:  To  specify  which  variable  parameter  values  are  to  be  saved  from  the  preceding 
functional  module  DMAP  instruction  for  use  by  subsequent  modules. 

III.  DMAP  CALLING  SEQUENCE: 

SAVE  VI,  V2 VN  $ 

where  the  V1,V2,...,VN  (N  > 0)  are  the  BCD  names  of  some  or  all  of  the  variable  parameters 
which  appear  in  the  immediately  preceding  Functional  Module  DMAP  instruction. 


IV. 


REMARKS 

1. 


A SAVE  instruction  must  immediately  follow  the  functional  module 
the  parameters  being  saved  are  generated. 


2. 


See  Section 
by  means  of 


5.2. 1.5  for  a description  of  the  alternate  method  of 
the  parameter  specification  statement. 


instruction  wherein 
saving  parameter  values 
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EXECUTIVE  OPERATION  MODULES 


I.  NAME:  XDMAP  (Execute  DMAP  Program) 

II.  PURPOSE:  To  control  the  DMAP  compiler  options. 


HI.  DMAP  CALLING  SEQUENCE: 


where: 


|ERR  = 0)  ( LIST  ) 

ERR  = 2 * UuST)  > 


DECK  ) 0SCAR  ) 
N0DECK)  » f N00SCAR  ) » 


(see  Remark  4 
for  default 
values) 


LIST 

N0LIST 

DECK 

N0DECK 

OSCAR 

N00SCAR 

REP 

N0REF 


REMARKS: 


compile  and  execute  program  (default) 
compile  only  and  terminate  job 

defines  the  error  level  at  which  suspension  of  execution  will  occur: 

ERR  = 0 Warning  level 

= 1 Potentially  fatal  error  level 
= 2 Fatal  error  level  (default) 
a listing  of  the  DMAP  program  will  be  printed)  , 

a deck  of  the  DMAP  program  will  be  punched 
a deck  will  not  be  punched  (default) 

detailed  listing  of  0SCAR  (Operation  Sequence  Control  Array),  the  output  of 
the  DMAP  compiler 

no  OSCAR  listing  (default) 

a cross  reference  listing  of  the  DMAP  program  will  be  printed 
no  cross  reference  listing  (default) 


1.  The  XDMAP  card  is  optional  and  may  be  replaced  by  a BEGIN  instruction.  However,  one  or 
the  other  MUST  appear  in  an  APP  DMAP  execution. 

2'  II6  nX»r  "T*'0"  iS  only  to  control  the  above  option,  by 

the  DMAP  compiler.  J 

3.  If  all  defaults  are  chosen,  this  instruction  need  not  appear  and  BEGIN  may  be  used 
instead. 

4.  The  DMAP  compiler  option  is  sat  to  LIST  for  restert  runs  and  for  runs  using  the  DMAP 
approach  (APP  DMAP)  and  the  substructure  capability  (APP  DISP.SUBS).  The  default  is  set 
to  N0LIST  for  all  other  cases.  (The  N0LIST  option  should  be  used  in  the  former  cases  in 
order  to  suppress  the  automatic  listing  of  the  DMAP  program.) 

(Continued) 
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XDMAP  (Cant.) 


5. 


6. 


Wtipls  XDMAP  cards  can  be  used  In  the  DMAP  to  get  subsets  of  the  DMAP  program  to  be 
e (using  t e LIST/N0LIST  option)  or  punched  (using  the  DECK/N0DECK  option) 

The  use  of  DIAGs  In  the  Executive  Control  Deck  {see  Section  2.2)  will  always  override  the 
corresponding  «P  compiler  options  whether  or  not  they  are  selected  b^eL  of  an  XDMAP 
■ Thus,  the  use  of  DIAG  4 will  give  the  0SCAB  listing,  DIAG  14  will  give  the  DMAP 

~rg’  ""  " ",n  9’>S  * PU"Ch6d  "UtPUt  °f  *te  “»  P™*™  and  DIAG  Cl 
g ve  the  DMAP  program  cross-reference  listing  regardless  of  an,  other  requests  made  b, 

h 17'  ^ “Ce  °f  XWP  “rdS-  Tte  °"#P  »P«»"  printed  before 

the  DMAP  source  listing,  reflects  the  DIAG  selections,  if  any. 
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In  order  to  facilitate  the  use  of  «P,  sever,,  erases  are  provided  1„  this  section  The 

ser  ,s  „r,ed  to  st„dy  these  Mp,es  hath  fro.  the  viewpoint  of  perform  a sepeence  of  ,,tr„ 

operations  and  that  of  a MP  f,ow.  addition,  s..e  eraepies  have  been  written  to  ilinstrate 
the  improved  DMAP  syntax.  1 


5.8.1  DMAP  Example 
Objective 

, 1.  Print  the  contents  of  table  data  block  A. 

2.  Print  matrix  data  blocks  B,  C,  and  D. 

3.  Print  values  of  parameters  Pi  and  P2. 

4.  Set  parameter  P3  equal  to  -7. 

BEGIN.  $ 

tabpt  As,,9  //  $ 

MATPRN  B,C,D,,  //  $ 

PRTPARM  //  C,N,0  / C,N,P1  $ 

PRTPARM  //  C,N,0  / C,N,P2  $ 

PARAM  //  CjN,N(1P  / V,N,P3=-7  $ 

END  $ 


Remarks : 


XDMAP  $ 

TABPT  A //  $ 

MATPRN  B,C,D  //  $ 

PRTPARM  //  0 / *P1*  $ 

PRTPARM  //  0 / *P2*  $ 

PARAM  //  *N0p*  / p3=_7  j 

END  $ 


2. 


remember  to  reenterliKw^  assumed  The  user  is  cautioned  to 

restart  dictionary.  instruction  2 by  changing  the  last  reentry  point  in  the 

tions  will  generate  PjSTENTIALLY^riTAL^  in  *he  TABPT  a"d  MATPRN  instruc- 

m the  data  block-name  list.  L ERR0R  messages  Verting  the  user  to  possible  errors 
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5.8.2  DMAP  Example 


Let  the  constrained  matrix  [K^]  arid  the  load  vector  f P&>  be  defined  by  means  of  DMI  bulk 
data  cards.  The  following  DMAP  sequence  will  perform  the  series  of  matrix  operations 

<ui>  = t'W  1{iV 

M = CK^Iu^}  - {P^} 

{«5u>  = [K^'V) 

{u2>  = {u-j}  + {6u> 

Print  {ug} 


BEGIN  $ 

S0LVE  KLL,PL  / U1  / C,N,1  / C,N,1  / C.N.l  / C.N.l  $ 
MPYAD  KLL.Ul.PL /R/C,N,0/C,H,1  /C.N.-l  $ 
S0LVE  KLL.R  / DU  / C,N,1  $ 

ADD  U1  ,DU  / U2  $ 

MATPRN  U2, , . , //  $ 

END  $ 


XDMAP  $ 

S0LVE  KLL.PL/U1  / 1 / 1 / 1 / 1 $ 

MPYAD  KLL.Ul  ,PL  / R / 0 / 1 / -1  $ 

S0LVE  KLL,R  / DU  / 1 $ 

ADD  Ul.DU  /U2  $ 

MATPRN  U2  //  $ 

END  $ 


Remarks : 

1*  [K^]  is  assumed  symmetric. 

2.  In  the  example  above,  KLL  will  be  decomposed  twice.  A more  efficient  DMAP  sequence, 
which  requires  only  a single  decomposition  for  this  problem  is  given  below. 


BEGIN  $ 

DEC0MP  KLL  / LLL,ULL  $ 

FBS  LLL,ULL,PL  / U1  / C,N,1  / C,N,1  / C,N,1  / C,N,1  $ 
MPYAD  KLLjUl  ,PL/R/C,N,0/C,N,1  / C,N,-1  $ 

FBS  LLL,ULL,R  / DU  $ 

ADD  U1,DU/U2$ 

MATPRN  U2 , , , , //  $ 

END  $ 


XDMAP  $ 

DEC0MP  KLL  / LLL.ULL  $ 

FBS  LLL.ULL.PL/UI/1/1/ 1/1  $ 

MPYAD  KLL.Ul.PL/ R/ 0/1  / -1  $ 

FBS  LLL  ,ULL,R  / DU  $ 

ADD  U1  ,DU  / U2  $ 

MATPRN  U2  //  $ 

END  $ 


5.8-2  (7/4/7G) 

m 


ORtGrNAL  FAGS  VS 
OR  POOR  QUALITY 


EXAMPLES 


5'8*3  tD  Use  the  st™cture  Plotter  to  Generate  Undeformed  Plots  of  tha 


BEGIN 

GP1 

SAVE 

GP2 

PLTSET 

SAVE 

PRTMSG 

PARAM 

PARAM 

C0ND 

PL0T 

SAVE 

PRTMSG 

LABEL 

PRTPARM 

END 


$ 

SI"’  ' / V,N,LUSET  / ,,«KSTH  , V,„,«PDT  $ 

GE0M2.EQEXIN  / ECT  $ 

NPSEnNsaT"  ' eLTSm’,'lJm-efsns^™  / V.K.NSIL  / v.mpset  $ 

PLTSETX  //  $ 

//  C,N,N0P  / V,N,PLTFLG=]  $ 

//  C,N,N0P  / V,N,PFILE=0  $ 

Pl.NPSET  $ 

V.N.NPSET  mSpLIRG^^  f PL0TX1  / V’N’NSIL  / V,NsLUSET  / 

NPSET , PLTFLG , PFI LE  $ 

PL0TX1  //  $ 

PI  $ 

//  C,N,0  $ 

$ 


Remarks : 

1.  SE0H1,  GE0M2,  PCDB  and  CASECC  are  generated  by  the  Input  File  Processor. 

2-  PRTPARM  is  used  to  print  all  current  variable  parameter  values. 

3’  ml  SSK  modules.  This  sequence  of 

associated  with  the  oneratinn  n'r  +hfclf.a  * section  of  each  rigid  format 

Deck  (contained  in  data  block  PCDB).  ructure  Plot  Request  Packet  of  the  Case  Control 


& 
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ORIGINAL  PASS  Si 
OF  POOR  QUALITY 


Example  of  DMAP  to  Print  Eigenvectors  Associated  with  ar 
Formats 


of  the  Modal  Formulation  Rigid 


BEGIN  $ 

0FP  LAMA.0EIGS,,,,  //  $ 

SDR1  USET,,PHIA, ,,G0,GM,,KFS, , / PHIG..QG  / C,N,1  / C,N,REIG  $ 

SDR2  CASECC,CSTM,MPT,DIT,EQEXIN)SIL, , »BGPDT ,LAMA,QG,PHIG,EST , / , 0QG1 ,0PHIG,0ES1 ,0EF1 , / 
C,N,REIG  $ 

0FP  0PHIG,0QG1 ,0EF1 ,0ES1 , , //  $ 

END  $ 

Remarks : 

1.  A restart  from  a successfully  executed  modal  formulation  is  assumed. 

2.  This  DMAP  sequence  contains  several  structurally  oriented  modules. 
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ORIGINAL  FAGS  S 
5-8.5  Example  of  DMAP  Using  a User-written  Module  OF.  POOR  QUALITY 

As  an  example  of  how  a user  might  perform  matrix  operations  of  his  own  design,  the  following 
DMAP  Is  provided.  Functional  modules  M0DA,  M0DB,  and  M0DC  are  assumed  to  be  written  by  the  user 
and  added  to  the  NASTRAN  system,  replacing  dummy  modules  with  the  same  names.  A brief  explanation 
of  a problem  for  which  this  DMAP  is  applicable  is  given. 


1 

BEGIN 

$ 

2 

PARAM 

//  C,N,N0P  / V,N,TRUE=-1  $ 

3 

PARAM 

//  C,N,N0P  / V,N,FALSE=+1  $ 

4 

M0DA 

/ X,Y,DB,A  / V,N,BETA=0.0  / V,N,SIGMA=1 .0  / V,N,FW=0.0  / V,N,SW=0.0 
V,N,ETAINF=5.0  / V,N,M=100  / C,N,0  / C,N,0  / C,N,0  / V,N,IC0NV=O  / 
V,N,ZC0NV=1 .OE-4  / V,N,ITMAX=10  / C,N,0  $ 

5 

SAVE 

BETA, SIGMA, FW,SW,ETAINF,M,IC0NV,ZC0NV,ITMAX  $ 

6 

LABEL 

T0P  $ 

7 

FILE 

A=SAVE  / DB=SAVE  $ 

8 

S0LVE 

A,DB  / DY  / C.N.O  / C,N,1  / C,N,1  / C,N,1  $ 

g 

EQUIV 

X,XX  / FALSE  / Y,YY  / FALSE  $ 

10 

M0DB 

X,Y,DY  / XX,YY,DBB,AA  / V,N,8ETA  / V,N, SIGMA  / V,N,FW  / V,N,SW  / V,N 
C,N,0  / V,N,IC0NV  / V,N,ZC0NV  / C,N,0  / V,N,D0NE=1  / V,N,DIVERGED=1  ! 

n 

SAVE 

D0NE, DIVERGED  $ 

12 

C0ND 

QUIT , DIVERGED  $ 

13 

C0ND 

0UT.D0NE  $ 

14 

EQUIV 

XX, X / TRUE  / YY,Y  / TRUE  / DBB,DB  / TRUE  / AA,A  / TRUE  $ 

15 

CJ3ND 

QUIT,ITMAX  $ 

16 

REPT 

T0P.1OOO  $ 

17 

PRTPARM 

//  C.N.-l  / C,N,DMAP  $ 

18 

EXIT 

$ 

19 

LABEL 

0UT  $ 

20 

M0DC 

X,Y  //  $ 

21 

EXIT 

$ 

22 

LABEL 

QUIT  $ 

23 

PRTPARM 

//  C,N,-2  / C,N,DMAP  $ 

24 

EXIT 

$ 

25 

END 

% 

The  above  DMAP  sequence  is  designed  to  solve  an  iteration  problem  where  {x}  is  the  set  of 
independent  variable  values  on  which  the  discretized  solution  {y(x)}  is  defined.  Let  the  discrete 
values  of  {y(x)J  measured  at  {x}  be  called  {y}.  An  iteration  sequence 
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M’+'  - (ylf  ♦ [fl(ty},,{x})]-'(Si1((y)i,{x)), 
is  to  to  perfonned  there  W and  ,«  are  computable  funct1ons  of  (y)  _ {x}  fl 

’"T“  " '*  ****  k“"-  14  is  a,so  seeded  that  the  Independent  variable  distribu- 

’ ■By  b6  m0i"ied  “ the  so,“ti“"  » Wef  descript, 'on  of  the  significant  OHAP 

instructions  is  given  below: 

written  by  the  user]7  parameters  and  output  data  blocks.  This  module  is  assumed  to  be 

Prevents  file  allocator  from  dropping  A and  DB. 

Compute  {fiy}  = [A]'1 {fib} 

Break  equivalences. 

diverged?"  ThS  mS“e"  ’aSLdlo1  b°"S5““  and  set  Ps«ters  ONE  end 

The  new  tx),  (y),  «b>.  W Jre  established  as  current  by  replacing  the  old  .aloes. 

Prints  out  the  converged  solutions  txj  and  (yl.  This  module  is  assumed  to  be  written  by  the 


7 

8 
9 

10 

14 

20 
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5.8.6  DMAP  ALTER  Package  for  Using  a User-Writter.  Auxiliary  Input  File  Processor 


ALTER 

1 

INPUT 

GE0M1 , , , , / G1 , ,,G4,  / C,N,3  $ 

PARAM 

//  C,N,N0P  / V,N,TRUE=-1  $ 

EQUIV 

G1,GE0M1  / TRUE  / G4.GE0M4  / TRUE  $ 

C0ND 

LBLXXX.TRUE  $ 

TABPT 

G1.G4,,,  //  $ 

LABEL 

ENDALTER 

LBLXXX  $ 

Remarks : 


1.  This  is  an  ALTER  package  that  could  be  used  by  any  Rigid  Format.. 

2.  The  last  three  instructions  are  needed  to  avoid  violating  the  Equivalence  rule  that  a 
primary  data  block  name  must  be  referenced  in  a subsequent  functional  module.  A way  to 
avoid  using  these  three  instructions  is  to  move  the  PARAM  ahead  of  INPUT,  in  which  case 
the  EQUIV  immediately  follows  the  module  in  which  the  primary  data  blocks  are  output. 

In  this  case  the  ALTER  package  becomes 

ALTER  1 

PARAM  //  C,N,N0P  / V,N,TRUE=-1  $ 

INPUT  GE0M1,,,,  / G1,,,G4,  / C,N,3  $ 

EQUIV  G1.GE0M1  / TRUE  / G4,GE0M4  / TRUE  $ 

ENDALTER 

3.  It  is  assumed  that  a user-written  module  INPUT  exists  which  reads  data  block  GE0M1 
(created  by  the  Input  File  Processor  of  the  NASTRAN  Preface)  and  creates  data  blocks  G1 
and  G4.  It  is  then  desired  to  use  G1  and  G4  in  place  of  GE0M1  and  GE0M4,  the  data 
blocks  normally  created  by  the  NASTRAN  Preface. 

4.  ALTER  is  described  in  Section  2.2. 
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5-8‘7  Mg,  to  Perform  Real  Eigenvalue  Analysis  Using  Direct  Innut  Mature 


nsr  rT  - &QE 
°P  P°OR  Q u£ 


BEGIN 

$ 

READ 

KTEST .MTEST 

0FP 

LAMA.0EIGS, 

MATPRN 

PHIA,,,,  // 

END 

$ 

Notes : 


1.  The  echo  of  a test  problem  bulk  data  deck  for  the  preceding  DMAP  sequence  follows. 


EIGR  1 


fCTEST  0 
KTEST  1 
KTEST  2 
KTEST  3 
KTEST  4 
MTEST  0 
MTEST  1 
MTEST  2 
MTEST  3 
MTEST  4 


5 ..  6 ..  7 

1 2 
200.0  -100.0 
-100.0  200.0  -100.0 

-100.0  200.0  -100.0 

-100.0  200.0 

1 2 

1.0 
1.0 
1.0 
1.0 

2.5  2 2 


7 ••  3 ..  9 . . 10 


2'  P?Ses]Sf)^ndNStai5nthfApS  9enTted  the  NASTRAN  Preface  (Input  File 

3'  KfmiS  9enerated  by  the  'MS™N  Preface  Fi,e  P™cesSor) 

4'  RE».bMchSnSt  rT  "SSrtTnKAD  “LSStS  $*?  “P  “‘“I”*  * 

S“f .Va,“e  is  the  ™"ber  °f  extracted. ^If^one 

Alternate  DMAP  to  perform  real  eigenvalue  analysis  using  Direct  Input  Matrices  where  the 
degrees  of  freedom  are  associated  with  grid  points. 
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BEGIN 

SAVE  ™’GEP2’  ' GPI-  = EqEXIN,GPDT,CSTM,BGPDT,SIL  / V.N.LUSET  / C.M.O  / C,N,0  $ 
""  / 
” nur, nr ' 

C0ND  El  ,N0EED  $ 

READ  KTEST, MTEST,,, EED,,CASECC  / LAMA, PH IA, MI ,0EIGS  / C,N,M0DES  / V,N,NEIGV  $ 

SAVE  NEIGV  $ 

0FP  LAMA.0EIGS,,,,  //  $ 

C0ND  FINIS, NEIGV  $ 

SORT  USET,,PHIA,,,,,,,,  / PHIG,,  / C,N,1  / C,N,REIG  $ 

SDR2  CASECC, , , , EQEXIN, SI L, ,,BGPDT, LAMA,, PHIG, ,,  / ,,0PHIG,,,  / C,N,REIG  $ 

0FP  0PHIG,,,,,  //  $ " 

JUMP  FINIS  $ 

LABEL  El  $ 

PRTPARM  //  C,N,-2  / C,N,M0DES  $ 

LABEL  FINIS  $ 

END  $ 


ORIGINAL  page 
oh  POOR  quality 


1.  The  echo  of  a test  problem  bulk  data  deck  for  the  preceding  DMAP  sequence  follows. 


• 1 ..  2 ..  3 

DMI  ICTEST  0 

DMI  KTEST  1 

DMI  KTEST  2 

DMI  KTEST  3 

DMI  KTEST  A 

DMI  MTEST  0 

DMI  MTEST  1 

DMI  MTEST  2 

DMI  MTEST  3 

DMI  MTEST  4 


EIGR  1 
+1  W 
SP0INT  1 


DET  .0 


4 ••  5 ..  6 . . 7 . . 

1 2 4 

200.0.  -100.0 

-100.0  200.0  -100.0 

-100.0  200.0  -100.0 

-100.0  200.0 

} 2 4 

1.0 

1.0 

1.0 

1.0 

2.5  2 2 


8 ..  9 ..  10  . 

4 


2’  nvNAMTr?CkThaDal+t,a7neraSed  b^  bPD>  which  copies  the  EIGR  or  EIGB  cards  from  data  block 
DYNAMICS.  The  actual  card  used  is  selected  in  case  control'  by  METH0D  = SID. 

3‘  -rai  de9r?e“°f"f''5?dom  defined  by  the  DMI  matrices  must  be  associated  with  some  arid  or 
sSlaJ  pSiSts!"  hlS  VerS1Qn’  In  tfle  example  abovs>  this  1s  d°ne  by  defining  fo5r 

4‘  iS3 4 5 6NoteR2?ard  Selected  in  the  Case  Contro1  Deck  will  be  used  as  explained 

5'  via  Sr?d°Jo?r°tU^ ideSifi?aSionDS^beS  ^ CardS  WiT1  3ll°W  the  user  to  input  matrices 
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5*8'8  MAP  Example  to  Print  and  Plot  a Topological  Picture  of  Two  Matrices 


1. 

BEGIN 

$ 

2. 

SEEMAT 

KGG, KLL,,,  //  $ 

3. 

SEEMAT 

KGG, KLL, , , //*PL0T*/S,N,P=O  $ 

4. 

PRTPARM 

//  0 /*P*  $ 

5. 

PARAM 

//  *MPY*  /P/0/1  $ 

6. 

SEEMAT 

KGG, KLL,,,  //*PL0T*/S,N,P//*D*/O  $ 

7. 

PRTPARM 

//0/*P*  $ 

8. 

END 

$ 

Notes: 


1.  Instruction  number  2 causes  the  picture  to  be  generated  on  the  printer. 

2.  Instruction  number  3 causes  the  picture  to  be  generated  on  a microfilm  plotter  without 
typing  capability  (the  default). 


3. 


The  parameter  P is  initialized  to  zero  by  instruction  number  3. 
have  accomplished  the  same  thing  since  the  MPL  default  value  is 


The  form  S,N,P  would  also 
zero. 


4.  Instruction  number  4 prints  the  current  value  of  parameter  P.  Since  P was  initially  set 

to  zero  and  instruction  number  3 is  the  first  instruction  executed  which  has  P as  an 

input,  then  P will  have  a zero  value  on  input  to  instruction  number  3.  P is  incremented 

by  one  (1)  for  every  frame  generated  on  the  microfilm  plotter.  Since  the  value  of  the 
output  parameter  P was  automatically  saved,  the  value  printed  by  instruction  number  4 will 
be  the  number  of  frames  generated  by  the  execution  of  instruction  number  3. 


Instruction  number b causes  the  value  of  P to  be  reset  to  zero  (0),  the  product  of  zero 
luj  and  one  (1).  Since  PARAM  is  the  only  module  which  does  its  own  SAVE,  the  parameter  P 
need  not  be  saved  explicitly.  This  illustrates  a commonly  used  technique  for  settinq 
parameter  values  in  DMAP  programs.  a 


6.  Instructions  6 and  7 essentially  repeat  instructions  3 and  4 using  a drum  plotter  with 
typing  capability  in  place  of  a microfilm  plotter  without  typing  capability. 

7.  The  END  instruction,  which  is  required,  also  acts  as  an  EXIT  instruction. 

8.  NASTRAN  file  PLT2  must  be  set  up  in  order  to  execute  this  DMAP  successfully. 

9.  Matrix  data  blocks  KGG  and  KLL  are  assumed  to  exist  on  the  P00L  file.  This  will  be  the 
case  if  either  DMI  input  is  used  or  if  a restart  is  being  made  from  a run  in  which  KGG  and 
KLL  were  generated  and  checkpointed. 
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5.8.9  DMAP  Example  to  Compute  the  r-th  Power  of  a Matrix  [Q1 


OftJGfRAL.  ; --fyvr 
°F  POOR  OUAUiY 


BEGIN 

$ 

MATPRN 

Q,,,,  //  $ 

PARAM 

//  C.N.N0P  / V,N,TRUE=~1  $ 

PARAM 

//  C,N,SUB  / V,N,RR  / V,Y,R= 

-1  / C,N,2  $ 

PARAM 

//  C,N,N0P  / V,N,FALSE=+1  $ 

ADD 

Q,  / QQ  $ 

LABEL 

D0IT  $ 

EQUIV 

QQ,P  / FALSE  $ 

MPYAD 

Q.QQ.  / P / C.N.O  $ 

EQUIV 

P,QQ  / TRUE  $ 

PARAM 

//  C.N.SUB  / V,N,RR  / V,N,RR 

/ C.N.l  $ 

C0ND 

ST0P.RR  $ 

REPT 

OOIT.l 000000  $ 

LABEL 

ST0P  $ 

BEGIN 

$ 

MATPRN 

P,,,,  //  $ 

MATPRN 

Q //  $ 

END 

$ 

PARAM 

//  *SUB* 

or  C0PY 

Q / P $ 

LABEL 

T0P  $ 

MPYAD 

Q.P  / PP  . 

SWITCH 

P,PP  //  S 

REPT 

T0P.RR  $ 

MATPRN 

P //  $ 

END 

$ 

Notes: 

1.  The  matrix  [Q]  is  assumed  input  via  DMI  bulk  data  cards. 

2.  The  parameter  R is  assumed  input  on  a PARAM  bulk  data  card. 

3.  A logical  flow  diagram  for  this  DMAP  is  shown  in  the  following  sketch. 

4.  The  improved  DMAP  to  perform  the  same  operation  can  be  done  with  substantially  fewer 
commands. 
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OF  ?Z-j\ 


5.C.10  Usage  of  UPARTN.  VEC  and  PARTN 


In  Rigid  Format  No.  7,  the  functional  modules  SMP1  and  SMP2  {the  latter  used  three  times) 
together  perform  the  following  matrix  operations: 


Kaa  ' Kao 
Koa  | Koo 


ty  - -[yr*  [y] 


tW  ■ ryi * «„a3T  [G0] 


[Hff]  -> 


M - [M00]  ty + [«„,] 


Maa  Hao 

y , v 


B]  ■ [«yT  [G„].[iU 


aaJ 


EMaa]  = CG03«'  [A]  + LB  J 


Kaa  • K 


i ao 


y , y 


w = 

tB]  ■ o&f  ty + 


[<■  ] ■ [SJT  [a]  ♦ [a] 


[Bff]  - 


^.alfm 

Boa  I BQ0 
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■H 

•j 

•j 

? 

•h 

■•I 

'j 

jAj 

<! 

$ 


w ■ B00l  [G0]t[Bos: 

t»J  ■ CBoajT  [G0]  + tBM] 


L aaJ  ■ 


L60J  CA]  + [B] 


This  is  far  too  many  time-consuming  matrix  operation*  to 

thp  a ca+  operations  to  perform  within  single  modules  when 

ir  °’Set  " ,arSe'  ‘8e—  — ti*  - Baa  <1  its 


* ~ rr  r °f  «■  « 

module.  plishes  this  objective  by  the  use  of  the  UPARTN 
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examples 


SMP1  and  SMP2  using  UPARTN  fnr  Rigid  Format  Nn  7. 


ALTER 

$ 


sa^sa?.;  ss-^ssrs* jtrA-iysj  -*•  - - 


UPARTN  USET.KFF  / K00,  ,K0A,KAAB  / *F*/*0*/*A*  $ 
S0LVE  K00.K0A  / G0  / 1 / -l  $ 

MPYAD  K0A,G0,KAAB  / KAA  / 1 $ 

$ 


UPARTN 

MPYAD 

MPYAD 

MPYAD 

$ 


USET ,MFF  / M00,  ,M0A,MAAB  / *f*/*0*/*A*  $ 
M00,G0,M0A  / MAATEMP1  / 0 $ 

M0A,G0,MAAB  / MAATEMP2/  1 $ 

G0,MAATEMP1 .MAATEMP2  / MAA  / 1 $ 


UPARTN  USET.K4FF  / K400,  , K40A , K4AAB  / *F*/*0*/*A*/  $ 
MPYAD  K400,G0,K40A  / K4AATMP1  / 0 $ 

MPYAD  X40A,G0,K4AAB  / K4AATMP2  / 1 $ 

MPYAD  G0 , K4AATMP1 , K4AATMP2  / K4AA  / 1 $ 

$ 


UPARTN  USET,BFF  / B00,  ,B0A,BAAB  / *p*/*0*/*A*  $ 

MPYAD  B00,G0,B0A  / BAATEMP1  / 0 $ 

MPYAD  B0A.G0.BAAB  / BAATEMP2  / 1 $ 

MPYAD  G0,BAATEMP1 ,BAATEMP2  / BAA  / 1 $ 

$ 

endalter  $ 

I"'  "atMX  0perati0ns  can  bB  *«vided  »y  making  the  partitioning  information 

contained  in  tiSET  ...liable  to  th.  PART*  mode, a.  The  fell  owing  ALTER  packet  accompiiehes  this  by 
the  use  of  the  VEC  and  PARTN  modules. 
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SMP1  and  SMP2  using  VEC  and  PARTN  for  Rigid  Format  No.  7: 


ALTER 

$ 

VEC 

$ 

PARTN 

DEC0MP 

C0ND 

FBS 

MPYAD 

$ 

PARTN 

MPYAD 

MPYAD 

MPYAD 

$ 

PARTN 

MPYAD 

MPYAD 

MPYAD 

$ 

PARTN 

MPYAD 

MPYAD 

MPYAD 

$ 

ALTER 

$ 


nl,nZ  $ (where  nl  = DMAP  statement  number  of  the  SMP1  module  and  n2  = DMAP 
statement  number  of  the  third  use  of  the  SMP2  module) 


USET  / V / *F*/*0*/*A*  $ 

KFF.V  / K00,  ,K0A,KAAB  / $ 

K00  / L00,U00  / 1 / 0 / S,N,MIND  / S,N,DET  / S,N,NDET  / S,N,SING  $ 
LSING,SING  $ 

LOO, U00,K0A  / G0  / 1 / -1  $ 

K0A,G0,KAAB  / KAA  / 1 $ 

MFF. V,  / M00,  ,M0A,MAAB  $ 

M00,G0,M0A  / MAATEMP1  / 0 $ 

M0A,G0,MAAB  / MAATEMP2  / 1 $ 

G0,MAATEMP1 ,MAATEMP2  / MAA  / 1 $ 

K4FF.V,  / K400,  ,K40A,K4AAB  / $ 

K400,G0,K40A  / K4AATMP1  / 0 $ 

K40A,G0,K4AAB  / K4AATMP2  / 1 $ 

G0 , K4AATMP 1 , K4AATMP2  / K4AA  / 1 $ 

BFF,V,  / B00,  ,B0A,BAAB  $ 

B00,G0,B0A  / BAATEMP1  / 0 $ 

B0A,G0,BAAB  / BAATEMP2  / 1 $ 

G0,BAATEMP1,BAATEMP2  / BAA  / 1 $ 


n3  $ ADD  ERR0R  TRAP  F0R  SINGULAR  K00  MATRIX  IN  R.F.  7 
(n3  = DMAP  statement  number  of  JUMP  FINIS) 


LABEL  LSING  $ 


EXAMPLES 


PRTPARM  //  0 / *5ING*  $ 
PRTPARM  //  -1  / *DMAP*  $ 
EXIT  $ 

$ 

ENDALTER  $ 
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5-8.H  DMAP  Example 

Let  A,  B and  C be  matrices  whose  values  are  to  be  defined  at  execution  time.  Let  6 be  a real 
constant  whose  value  is  to  be  defined  at  execution  time.  Let  « he  an  integer  constant  whose  value 

(defined  at  execution  time)  determines  the  operations  to  be  performed  to  compute  matrix  X as 
follows: 


[X] 


Ca][b]  + [c] 

, a < 0 

[e[A]  + [bj]t 

, a = 0 

IXfrcf1 

, a > 0 

Write  a DMAP  to  accomplish  the  above,  assuming  A,  B and  C will  be  defined  by  DMI  bulk  data 
cards  and  that  a and  e will  be  defined  on  PARAM  bulk  data  cards.  Print  the  inputs  and  outputs 

using  the  DMAP  Utility  Functional  Modules  MATPRN  and  PRTPARM.  Use  the  DMAP  Utility  Module  SEEMAT 
to  print  a topology  display  of  [A]  and  [X]. 

A solution  to  this  problem  is  given  on  the  following  page  along  with  data  for  an  actual 
example. 
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5.9  AUTOMATIC  SUBSTRUCTURE  DMAP  ALTERS 

In  the  automated  substructure  process,  the  user  commands  (described  in  Section  2.7)  are 
converted  to  the  form  of  DMAP  instructions  via  ALTER  card  equivalents.  This  section  describes  the 
resulting  DMAP  data  for  each  command. 

The  raw  DMAP"  data,  stored  in  the  program  and  modified  according  to  the  user  input  data,  is 
listed  by  command  type.  The  fields  in  the  raw  DMAP  to  be  modified,  or  "variables",  are  underlined 
(i.e.,  XXX).  The  subcommand  control  cards  are  identified  by  parentheses  on  the  right  side.  For 
example,  the  (P  only)  for  the  SUBSTRUCTURE  command  item  12,  implies  that  this  DMAP  instruction  is 
included  only  if  the  0PTI0N  request  includes  P (loads). 

The  ALrER  card  images  are  not  true  DMAP  instructions  but  are  used  to  locate  positions  in  the 
existing  DMAP  Rigid  Format  for  replacement  by  or  insertion  of  the  new  DMAP  instructions.  The 
locations  to  be  specified  depend  on  the  Rigid  Format  selected  by  the  S0L  Executive  Control  Card  and 
are  listed  in  Section  3 for  each  Rigid  Format.  The  relevant  section  of  the  Rigid  Format  for  each 
ALTER  is  indicated  by  the  note  in  parentheses.  For  instance,  "After  GP4"  in  Rigid  Format  1 
(statics)  implies  "ALTER  nn"  (where  nn  is  the  DMAP  instruction  number  of  the  GP4  module)  for 
insertion  of  the  corresponding  DMAP  instructions  following  Rigid  Format  1 DMAP  instruction  number 
nn.  If  an  existing  set  of  DMAP  instructions  is  to  be  removed,  the  parenthetical  note  may  indicate 
"Remove  DEC0MP",  where  DEC0MP  may  be  a set  of  NASTRAN  modules  related  to  the  entire  decomposition 
process. 

The  descriptions  given  below  are  highly  dependent  on  the  user  input  commands  and  the  Rigid 
Format  selected.  For  an  exact  listing  of  all  DMAP  data  generated  for  the  current  set  of 
substructure  commands,  the  DIAG  23  Executive  Control  Card  may  be  input.  Adding  DIAG  24  will 
produce  a punched  deck  of  the  actual  ALTER  cards  generated.  This  feature  allows  the  user  to  modify 
these  ALTERS  and  execute  under  APP  DMAP, SUBS. 


PRECEDING  PAGE  BLANK  NOT  FILMED' 


5.9-1  (09/30/83) 


I n 


DIRECT  MATRIX  ABSTRACTION 
5.9.1  Index  of  Substructure  DMAP  ALTERS 


ALTER 

Basic  Function 

Page 

B RECOVER 

Convert  Phase  2 results  to  solution  vectors 

5.9-3 

COMBINE 

Combine  several  substructures 

5.9-4 

CREDUCE 

Complex  modal  reduction  of  a substructure 

5 . 9-4a 

DELETE 

DESTR0Y 

EDIT  | 

EQUIV  | 

RENAME 

S0FPRIHT 

| Internal  utility  commands 

5.9-5 

J 

MREDUCE 

Real  modal  reduction  of  a substructure 

5.9-5a 

PL0T 

Plot  substructures 

5.9-6 

REC0VER,  MREC0VER  Recover  and  output  Phase  2 solution  data  or 
Phase  1,2  modal  reduction  data 

5.9-7 

REDUCE 

Initiate  matrix  partitioning  operations 

5.9-8 

RUN 

Define  the  DRY  parameter 

5.9-9 

S0FIN  \ 

S0F0UT  1 

RESTORE 

> File  operators 

5.9-10 

DUMP 

CHECK  , 

SOLVE 

Provide  data  for  execution  of  the  solution  phase 

5.9-11 

SUBSTRUCTURE  Initiate  the  automatic  DMAP  process  5.9-12 


5.9-2  (12/29/78) 


automatic  substructure  dhap  alters 

gp  Isn  Command:  B RECOVER  fPhacg  *\ 

Tte  ERECP7EH  oo-and  converts  th„  results  of  , phaSB  f 
solution  vectors  for  the  detailed  calculation  of  basic  structure 

toco)  displacements,  fences,  loads,  and  stresses  Be  s e,“'V  SUtSt™C- 

— -ned  in  Pbuse  1 must  be  use^e  3 “ TT  ""  " **  ^ ~ 

execution  eithor  a • It  is  possible  to  perform  the  Phase  3 

AcuuLion  either  as  3 restart  n*F  fho  •» 

the  Phase  1 run  or  as  an  independent  run,  which  recalculatn. 
necessary  data  blocks.  Cn  recalculates  the 


Raw  DMAP : 

1 ALTER 

2 PARAM 

3 SSG1 

4 


5 

SSG2 

6 

RC0VR3 

7 

8 

EQUIV 

9 

EQUIV 

10 

EQUIV 

11 

EQUIV 

12 

C0ND 

13 

FBS 

14 

LABEL 

15 

0FP 

16 

ALTER 

17 

UMERGE 

18 

ADD 

19 

EQUIV 

20 

EQUIV 

21 

ALTER 

(Remove  solution) 

/ /*NJ3P*/ALWAYS=-1  $ 


" 7<J 'sil’est'hpt'gptt’edt<^^asecc,dit/pg/lusel 

u'SKIP  $ (R.F.  9 only) 

«fWS^.POTUV.A  $ (R.F.  1,2,3  or  9 only] 

.fa.pp.ys/u5s_  ■Q/B,Pffi.Pss.P^.B.ui^m/^s 

PGS .PG/ALWAYS  $ 

PSS, PS/ALWAYS  $ 

P0S .P0/ALWAYS  $ 1 

YSS,YS /ALWAYS  $ (R.F.  1 or  2 only)  \ 

LBSSTP.flMIT  $ t 

W..PPS/ U0PV/I/1/PREC/O  $ I 

LBS5TP  $ | 

Lm //CARDNJ3  $ (R.F.  3 on7y)  ' 

(After  SDR1) 


USET ,QAS,/QGS/*G*/*A*/*0*  $ 

QG_.QGS/QGT  $ 

QGT.QG  /ALWAfS  $ 

CASECC , CASEXX/ALWAYS  $ l 

(Remove  repeat  logic)  j (R-F-  8 or  9 only) 


J (P  or  PA  only) 


(P  or  PA  only) 


5.9-3  (12/29/78) 

l4&f 


AUTOMATIC  SUBSTRUCTURE  DMAP  ALTERS 


Variables: 


YS.P0 

PG.PS 

UAS 

PGS 

PSS 

LAMA 

QG 

P0S 

S0LN 

NAME 

N0UE 

STP 

PREC 


= Remove  not  P or  PA,  or  if  not  R.F.  I or  2 
= Remove  if  not  P or  PA,  or  if  not  R.F.  l,  2,  or  9 
R.F. 


1 

2 

3 

8 

9 

ULV 

ULV 

PHIA 

UDVF 

UDVT 

PGS 

PGS 

PPT 

PSS 

PSS 

PST 

LAMA 

PPF 

T0L 

QG 

QG 

QG 

QPC 

QP 

: not  P 

or  PA 

or  1 

if  not 

R.F. 

= Rigid  Format  solution  number 

= Name  of  basic  Phase  1 substructure,  corresponding  to  input  data 
= Remove  if  not  R.F.  8 or  9 
= Step  number 
= Precision 


preceding  page  blank  not  FILMED 
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DMAP  for  Conmand:  C0MBINE 


DIRECT  MATRIX  ABSTRACTION 


ORIGINAL  PAGE  fS 
OF  POOR  QUALITY 


The  COMBINE  command  initiates  the  process  for  combining  several  substructures  defined  on  the 
S0F  files.  The  C0MB1  module  reads  the  control  deck  and  the  bulk  data  cards  and  builds  the  tables 
and  transformation  matrices  for  the  combination  structure.  The  C0MB2  module  performs  the  matrix 
transformations  using  the  matrices  stored  onthe  S0F  file  or  currently  defined  as  NASTRAN  data 
blocks.  The  resultant  matrices  are  stored  on  the  S0F  file  and  retained  as  NASTRAN  data  blocks. 


I 


Raw 

DMAP: 

1 

C0MB1 

2 

C0ND 

3 

C0MB2 

4 

5 

6 

S0F0 

7 

C0MB2 

8 

9 

10 

S0F0 

11 

C0MB2 

12 

13 

14 

S0F0 

IS 

C0MB2 

16 

17 

18 

S0F0 

19 

C0MB2 

20 

21 

22 

S0FP 

23 

LABEL 

24 

L0DAPP 

Variables: 

STP 

PVEC 

N01,N02, . . 

NSC 


CASECC.GE0M4//STP/S ,N ,DRY/*PVEC*  $ 

LBSTP.PRY  $ 

,KN01 , KN02, KN03, KN04, KNOB, KNOB, KN07/KNS C/S ,N , DR Y/*K*/*  */ 

*.NAMEODOT*/*NflME0002*/*NAMEOOQ3*/*NAMEOOQ4*/*NAMEOOQ5*/ 
*NAME0006*/*NAME0007*  $ 

,KNSC, . ..//S,N,DRV/*NAMEC  */*KMTX*  $ 

,HN01 ,MN02,MN03,MN04,MN05,MN06,MN07/MNSC/S ,N,DRY/*M*/*  */ 

*N AMEOO  0 1 */*N AMEQ  002*/*N AMEQO  0 3*/*N AMEQ 00 4*/*NAME0005*/ 
*NAMEQ006*/*NAMEQ007*  $ 

,MNSC, , , ,//S ,N . DRY/*NAMEC  */*MMTX*  $ 

. PNO 1 , PN02 , PN03 , PH04, PN05 , PN06 , PN07/PNSC/S .N .DRY/*P*/*PVEC*/ 
*NAME0001*/*NAME0002*/*NAME0003*/*NAME0004*/*NAME0005*/ 
*NfiME0006*/*NAME0007*  $ 

, PNSC, ,,,//S,N, DRY/*NAMEC  */*PVEC  $ 

,BN0I ,BN02, BN03, BN04.BN05 , BN06, BN07/BNSC/S ,N , DRY/*B* /*  */ 

*N AMEQ  00 1 */*N AME000  2*/*N AMEQ  00  3*/*NAME000 4*/*NAME0Q0  5* / 
*NflME0006*/*NAME0007*  $ 

, BNSC, , , , //S ,N , DRY/*NAMEC  */*BMTX*  $ 

. K4N01 , K4N02, K4N03, K4N04, K4N05, K4N06, K4N07/K4NSC/S .N , DR  y/*K4*/ 
* */*NAMEQQ01*/*NAME0002*/*NAME0Q03*/*NAMEQQ04*/*NAME0Q05*/ 

*NAME0006*/*NAMEQ007*  $ ” "" 

,K4NSC,,,,//S.N.DRY/*NAMEC  */*K4MX*  $ 

LBSTP  $ 

PNSC,//*NAMEC  */S .N.DRV  $ (PA  only) 


= Step  number 

= PVEC  for  P option,  PAPP  for  PA  option 
■etc-  = Internal  numbers  for  structures  to  be  combined 

= Internal  number  of  combined  structure 
= Names  of  pseudostructures  to  be  combined 
= Name  of  combined  structure 


NAME0001 ,NAME00D2, . . . .etc. 
NAMEC 


1 <K  only) 


I (M  only) 

' 

* (P  or  PA  only) 

. 


| (B  only) 
| (K4  only) 
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/Vi  7 


AUTOMATIC  SUBSTRUCTURE  DMAP  ALTERS 


ORIGINAL  PAGg  B 

OF  POOR  QUALITY 


DMAP  for  Command:  CREOUCE 


The  CREDUCE  command  performs  a complex  modal  synthesis  reduction  for  a component  substructure. 
The  resulting  generalized  coordinates  for  the  reduced  substructure  will  consist  of  selected 
boundary  point  displacements  and  generalized  displacements  of  the  eigenvectors.  The  MRED1  module 
produces  duirmy  USET  and  EED  data  blocks  for  the  execution  of  the  eigenvector  extraction  procedure. 
The  EQST  data  block  is  created  for  use  by  the  CMRED2  module.  The  CMRED2  module  performs  the  ac- 
tual matrix  reduction.  Note  that,  because  the  number  of  modal  degrees  of  freedom  is  a calculated 
value,  the  RUN=DRY  option  is  not  allowed  for  complex  modal  reduction. 


Raw  DMAP: 

1 

PA  RAM 

//*N0P*/ALWAYS=-1  $ 

2 

MRED1 

CASECC . GE0M4,  DYNAMI CS , CSTM/USETR, EEDR  .EQST, DMR/*N AMEA  */ 

3 

S ,N, DRY/STP/S .N.N0FI X/S ,N ,SKIPM/*COMPLEX*  $ 

4 

C0ND 

LBM3STP.DRY  $ 

5 

S0FI 

/KN0A,MiN0A.PN0A  ,BN0A , K4N0A/S  ,N.DRY/*NAMEA  */*KMTX*  /*MMTX*/ 

C 

u 

*PVEC*/*BMTX*/*K4MX*  $ 

7 

C0ND 

LBM2STP.SKIPM  $ 

8 

EQUIV 

KN0A.KFFX/N0FIX  $ (K  only) 

9 

EQUIV 

f4A2A,MFFX/N0FIX  $ (M  only) 

10 

EQUIV 

BN0A.BFFX/N0FIX  $ (B  only) 

11 

EQUIV 

K4MA-K4FFX/N0FIX  $ (K4  only) 

12 

C0ND 

LBM1STP.N0FIX  $ 

13 

SCE1 

USETR,KN0A.MN0A.BN0A.K4N0A/KFFX,KFSX,KSSX,MFFX,BFFX.X4FFX  $ 

14 

LABEL 

LBM1STP_  $ 

15 

PARAMR 

//*C0MPLEX*//1 ,0/GPARAM  /G  $ 

16 

ADD 

KFFX ,K4FFX/KDD/G/(0,0, 1 ,0)  $ 

17 

EQUIV 

KDD.KFFX/ALWAYS  $ 

18 

DEAD 

KFFX. BFFX.MFFX, EEDR, /PHI DR. CLAMA.0CEIGS.PHTni  /mftr(k  f 

19 

0FP 

CLAMA.0CEIGS, , ,,//  $ 

20 

EQUIV 

PHIDR.PHIFR/N0FIX  $ 

21 

EQUIV 

PHIDL.PHIFL/N0FIX  $ 

22 

C0ND 

LBM2STP.H0FIX  $ 

23 

UMERGE 

USETR ,PHI DR./PHI FR/*N*/*F*/*S*  $ 

24 

UMERGE 

usetr,phidl./phifl/*n*/*f*/*s*  $ 

25 

LABEL 

LBM2STP  $ 

26 

CMRED2 

CASECC, LLAMA  .PHIFR.PHIFL. EQST. USETR.KN0A.MN0A.RNf)A-KdfJrtfl  PMa, 

27 

KN0B . MN0B , BN0B . K4N0B .PN03 .P0N0B/STP /S ,N . DRY /*? VEC*  $ 

28 

LABEL 

LBM3STP  $ ~ “ 

29 

L0DAPP 

PN0B . P0N0B//*NAMEB  */S.N.DRY  S fPA  nnlvl 

30 

C0ND 

FllilS  .DRY  $ 

(Remove  for 
option  PA) 


DIRECT  MATRIX  ABSTRACTION 


Variables: 

STP 

= 

Step  Number 

PVEC 

= 

PVEC  for  option  P,  PAPP  for  option  PA 

NAMEA 

= 

Name  of  Input  substructure,  A 

NAMEB 

= 

Name  of  output  substructure,  B 

N0A 

= 

Internal  number  of  substructure  A 

N0B 

= 

Internal  number  of  substructure  B 

KFFX,KFSX,KSSX 

= 

K only 

MFFX 

= 

M only 

BFFX 

= 

B only 

K4FFX 

= 

K4  only 

CLAMA,PHIFR,PHIFL 

= 

Remove  for  option  PA 

5.9-4b  (12/29/78) 


: :j  ORIGINAL  ^ 

AUTOMATIC  SUBSTRUCTURE  DMAP  ALTERS  OF  POOR  QUALITY 

1 1 ( DMALfor  Utility  Commands;  DELETE,  DESTROY . EDIT,  EQUIV.  RENAME.  SgFPRINT 

^ SeVeral  internal  operations  of  the  S0F  may  be  performed  with  the  utility  commands  which  create 

various  calls  to  the  50FUT  module.  Each  of  the  commands  and  associated  data  are  inserted  as 
l ■;  parameters . 

M Raw  DMAP: 

i 

i 

| 1 S0FUT  //DRY/*NAME  */*0PER*/0PT/*NAMEOOO2*/*PREF*/*ITMl*/*ITM2*/ 

i’l  2 *1  TM3*/*I  TM4*/*ITM5*  $ 

W\ 

'fi  Variables: 

>*  I — — 


= Name  of  substructure 

Operation  to  be  performed  (first  four  characters  of  command,  i.e.,  EDIT) 
= Integer  option  code 

- Second  substructure  name  for  EQUIV  and  RENAME 
= Prefix  for  EQUIV  operation 
ITM1,ITM2,  etc.  = S0F  data  item  names 

The  following  chart  describes  the  variables  used  for  each  command. 


Command 

NAME 

0PER 

0PT 

NAME0002 

PREF 

ITM1 , etc. 

DELETE 

X 

X 

X 

DESTR0Y 

X 

X 

EDIT 

X 

X 

X 

EQUIV 

X 

X 

X 

X 

RENAME 

X 

X 

X 

S0FPRINT 

X 

X 

X 

X 

NAME 

0PER 

0PT 

NAME0002 

PREF 


e 

5*9-5  (12/29/78) 
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DMAP  for  Command:  MREDUCF 


DIRECT  MATRIX  ABSTRACTION 


ORIGINAL  PAGE  ?g 
OF  POOR  QUALITY 


The  MREDUCE  command  performs  a modal  synthesis  reduction  for  a component  substructure.  The 
resulting  generalized  coordinates  for  the  reduced  substructure  will  consist  of  selected  boundary 
point  displacements  and  generalized  displacements  of  the  modal  coordinates.  The  MRED1  module 
produces  dummy  USET  and  EED  data  blocks  for  the  execution  of  the  mode  extraction  procedure. 

The  EQST  and  DMR  data  blocks  are  created  for  use  by  the  MRED2  module.  The  MRED2  module  performs 
the  actual  matrix  reduction.  Note  that,  because  the  number  of  modal  degrees  of  freedom  is  a 
calculated  value,  the  RUN=DRY  option  is  not  allowed  for  modal  reduction. 


Ravi  DMAP: 

1 MRED1 

2 

3 CfJND 

4 S0FI 

5 

6 C0ND 

7 EQUIV 

8 EQUIV 

9 EQUIV 

10  EQUIV 

11  C0ND 

12  SCE1 

13  LABEL 

14  READ 

15 

16  0FP 

17  EQUIV 

18  C0ND 

19  UMERGE 

20  LABEL 

21  MRED2 

22 

23  LABEL 

24  L0DAPP 

25  C0ND 


CASECC.GE0M4, DYNAMICS, CSTM/USETR.EEDR, EQST, DMR/*NAMEA___*/ 

S ,N .DRY/SIP/S ,N ,N0FI X/S ,N ,SKI PM/*REAL*  $ 

LBM3STP.DR1  $ 

/KNgA.MNgA-,PNgA,BNgA,K4N0A/S,N,DRY/*NAMEA  */*KMTX*/*MMTX*/ 

*£VEC*/*BJ'irX*/*K4MX*  $ 

LBM2STP.SKIPM  $ 

KN0A.KFFX/N0FIX  $ (K  only) 

M0A*MFFX/N0FIX  $ (M  only) 

BN0A.BFFX/N0FIX  $ (B  only) 

K4N0A,K4FFX/N0FIX  $ (K4  only) 

LBM1STP,N0FIX  $ 

USETR , KN0A, MNJ3A, 8N0A, K4N0A/KFFX .KFSX ,KSSX,MFFX , 8 FFX , K4FFX  $ 
LBM1STP  $ 

m.m.BFK  ,MFFX>EEDR  ,USETR,/LAMAR , PHI  R.MI  R ,0EI  GR/*M0DES*/ 
NEIGVS  $ 

LAMAR ,0EIGR,,,,//  $ 

PHIR,PHIS/N0FIX  $ 

LBM2STP.N0FIX  $ 

USETR,PHIR,/PHIS/*N*/*F*/*S*  $ 

LBM2STP  $ 

CASE  CC , LAMAR_,  PHIS_,  EQST, USETR,  KN0A , MN0A , BN^,  K4N0A , PN0A . DMR . 
QSM/KNgB^.MNgB^.BNOB , K4N0B  ,PN0B . P0N0B/STP/S  ,N , DRY /*P VEC*  $ 
LBM3STP  $ 

PNgg_,P0NgB/ /*NAMEB  »/S.N.DRY  $ (PA  only) 

FINIS, DRY  $ 


( Remove 
for  PA) 


S.9-5a  (12/29/78) 

I*/4// 


AUTOMATIC  SUBSTRUCTURE  DMAP  ALTERS 


Variables; 


STP 

PVEC 

NAMEA 

NAMEB 

N0A 

N0B 

KFFX,KFSX,KSSX 

MFFX 

BFFX 

K4FFX 

LAMAR, PH IS 
QSM 


= Step  number 

a PVEC  for  option  P,  PAPP  for  option  PA 
= Name  of  input  substructure  , A 
~ Name  of  output  substructure  , B 
= Internal  number  of  substructure  A 
= Internal  number  of  substructure  B 
= K only 
= M only 
- B only 
= K4  only 

* Remove  for  option  PA 
= Remove  for  R.F.  9 


i 

< 

i 


s 

i\ 
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DIRECT  MATRIX  ABSTRACTION 


ORIGSNAL  PAQS  £9 
OF  POOR  QUALITY 


DMAP  for  Substructure  Plots:  pi  err 

p^t  rtrrr ,ay  bs  as  m "n,ief°n"e<i  ^ ^ ^ ms’,m 

‘ 9“erated  P"aSe  1 are  c0,nbl'n»'1  ™<l  transformed  for  that  plotting. 


■}  Raw  DMAP: 

;f  1 

PLTMRG 

/ 2 

■f 

3 

SETVAL 

4 

PL0T 

I 5 

! 

PRTMSG 

Variables: 

NAME 

STP 

CASECC,PCDB/PLTSTP,GPSTP_,ELSTP,8GSIP,CASSTP,EQSTP/*NAME  */ 

S,N,NGP/S,N,LSIL/S,N,NPSET  $ NAME */ 

//S ,N , PLTFLG/1 /S ,N ,PFI L/0  $ 

S,N,NPSET/S,N.PLTFLG/S,N,PFIl  $ 

PMSTP//  $ 


= Name  of  substructure  to  be  plotted 
= Step  number 


5.9-6  (12/29/78) 

/V# 


■i —MMaMMBHMfc Ml 


a?~. 


ORIGINAL  PASS' 

AUTOMATIC  SUBSTRUCTURE  DMAP  ALTERS  ^ P00R  QUALITY 
MP..far.Contnandss  REC0VER  (Phase  2).  MREC0VER  (Phase  1T  ?) 

REC0VER  perform  the  recovery  and  output  of  the  Phase  2 solution  data.  MRECOVER  performs 
the  recovery  and  output  subsequent  to  a Phase  1 or  2 MREDUCE  or  CREDUCE  operation.  The  NASTRAR 
solution  displacement  vector  (either  displacement  vectors  or  eigenvectors)  is  transformed  and 
expanded  to  correspond  to  the  degrees  of  freedom  of  the  selected  component  substructures.  Each 
pass  through  the  DMAP  loop  corresponds  to  a requested  structure  to  he  processed.  The  RC0VR 
module  selects  the  substructure  to  be  processed  with  the  loop  counter,  IL00P. 


U1=APPEND/U2=APPEND/U3=APPEND/U4=APPEND/U5=APPEND  $ 
//*ADD*/IL00P/O/O  $ 

LBSTP  $ 

CASESS , GEJJM4  ,KGG.MGG.PGG,UGV,DIT,DLT,BGG,K4EG.PPF /0UGV1 
j3PGI.0QGl  ,U1. U2 ,U3, U4, U5/S ,N , DRY/S ,N  .IL00P/STP/*NAMEFSS  * / 

NSgL/NEIGV/S,N,LUI/S,R,UlN/S,N,U2N/S,N,U3N/S,N,U4N/S,N,U5N/ 
S.N.N0S0RT2/V,  Y,UTHRESH/V,Y,PTHRESH/V,Y.QTHRESH  $ 
jUGVl  ,0UGV  /N0S0RT2/0QG1,0QG/N0S0RT2  $ 

0PG1 ,0PG/N0S0RT2  $ (R.F.  1,  2,  8,  or  9 only) 

NST2STP.N0SORT2  $ 

£UGV1  >^PG1 ,0QG1 , , ,/0UGV  .0PG.0QG,,,  $ 

NST2STP  $ 

0UGV  . 0PG.0QG , , , //S  ,N , CARDN0  $ 

LBBSTP.IL00P  $ 

LBSTP. 100  $ 

LBBSTP  $ 

»U1  »U2,U3,U4,U5//-1/*XXXXXXXX*  $ 


Raw  DMAP: 

1 FILE 

2 PARAM 

3 LABEL 

4 RC0VR 

5 

6 

7 

8 EQUIV 

9 EQUIV 

10  C0ND 

11  SDR3 

12  LABEL 

13  0FP 

14  C0ND 

15  REPT 

16  LABEL 

17  S0F0 


5.9-7  (12/29/78) 

1^4 


AUTOMATIC  SUBSTRUCTURE  DMAP  ALTERS 


Variables: 

KGG 

= K option  only 

MGG 

= M option  only 

BGG 

= B option  only 

K4GG 

= K4  option  only 

R.F.  1 

2 

3 

8 

GE0M4 

■ GE0M4 

GE0M4 

LAMA 

GE0M4 

PGG 

= PGG 

PGG 

PPF 

UGV 

= UGV 

UGV 

PHIG 

UGV 

PPF 

= 

PPF 

0UGV1 

= 0UGV1 

0UGV1 

0PHIG1 

0UGV1 

0UGV 

= 0UGV 

0UGV 

0PHIG 

0UGV 

ss 

= SS  or  CC  (if  after  S0LVE  step) 

DIT,DLT 

= Remove  if  not  R. 

F.  1,  2, 

or  3 

0PG1 ,0PG 

= Remove  if  R.F.  3 

NS0L 

= Rigid  Format  solution  number 

NEIGV 

= R.F.  3 only 

NAMEFSS 

= Name  of  solution  structure 

PRECEDING  PAGE  BLANK  NOT  FUMED' 
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GE0M4 

PPT 

UGV 

T0L 

0UGV1 

0UGV 
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OF  POOR  QUALITY 

DMAP  for  Command:  REDUCE 

The  REDUCE  command  initiates  the  matrix  partitioning  operations  to  be  performed  on  the  stiff- 
ness, mass,  damping,  and  load  vectors  in  order  to  produce  a set  of  matrices  defined  by  a subset  of 
the  original  degrees  of  freedom.  The  REDUCE  module  generates  the  partitioning  vector  PV,  a USET 
data  block  US,  and  an  identity  matrix  IN  from  the  bulk  data  and  the  corresponding  substructure 
tables  stored  on  the  S0F.  The  remainder  of  the  DMAP  sequence  directs  the  actual  matrix  operations. 


Raw  DMAP: 


CASECC , GE0M4/PVN0A. USSTP, I NSTP/STP/S , N , DRY /*PVEC*  $ 
LBRSTP.DRY  $ 

/KN0A.MN0A.PN0A.BNflA.K4NflA/S .N.DRY/*NAMEOOOA*/*KMTX*/*MMTX*/ 
*PVEC*/*BMTX*/*K4MX*  $ 

LBRSTP.DRY  $ 

U5STP.  KN0A, , ./G0N0A.KN0B . K0N0A.  L0N0A $ 

G0N0A.INSTP., ..PVN0A/GN0A/1/TYP/2  $ 

, GN0A.LON0A, . , //DRY/*NAMEOOOA*/*H0RG*/*LHTX*  $ 

.KNflB .... //DRY/*NAME000B*/*KMTX*  $ 

/GN0A /S.N,DRY/*NAMEOOOA*/*H0RG*  $ (all  except  K) 

GN0A.HN0A./MN0B/O/O  $ 

.MNQB. . . . / /DRY/*NAME000B*/*MMTX*  $ 

GN0A.BN0A.  /BN0B/O/O  $ 

,BN@B, , , ,//DRY/*NAME000B*/*BMTX*  $ 

GN0A.K4N0A./K4N0B/O/O  $ 

.K4N0B, . . ,//DRY/*NAMEQ00B*/*K4MX*  $ 

PNOA.  .PVN0A/P0N0A, . ./1/1/2  $ 

GN0A.PN0A./PN0B/1/1/O/1  $ 

.P0N0A. . . . //DRY/*NflMEOQQA*/*P0VE*  $ 

.PVN0A. . . . //DRY/*NAMEOOOA*/*UPRT*  $ 

,PN0B . .//DRY/*NAME000B*/*PVEC*  $ (P  or  PA  only) 

LBRSTP  $ 

PNOB .  P0N0A/ /*NAME000B*/S ,N,DRY  $ (PA  only) 


(K  only) 


(M  only) 


(B  only) 


(K4  only) 


(P  or  PA  only) 


Variables: 

STP 

NAME000A 

NAMEOOOB 

N0A.N0B 

TYP 


Step  number 

Name  of  input  structure,  A 
Name  of  output  structure,  B 
Internal  numbers  of  substructures  A and  B 
Matrix  precision  flag  (1  = single) 

PVEC  for  P option,  PAPP  for  PA  option 
P0VE  for  P option,  P0AP  for  PA  option 
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DMAP  for  Command:  RUN 

The  RUN  command  defines  the  DRY  parameter  for  use  by  the  subsequent  DMAP  instructions.  I 
the  user  specifies  R1JN=DRYG(J,  a special  set  of  DMAP  instructions  are  placed  at  the  end  of  the 
entire  comnand  sequence. 

Raw  DMAP: 

PARAM  //*ADD*/DRY/I  /0$ 

Vari ables: 

I = Integer  code  for  RUN  option  (DRY  = -1,  G0  = 0,  STEP  = 1) 

If  RUN=DRYG0,  I is  set  to  (DRY)  initially  and  the  following  DMAP  is  inserted  at  the  end  of  the 
complete  ALTER  stream: 

LABEL  LBSEND  $ 

PARAM  //*ADD*/DRY/DRY/1  $ 

C0ND  FINIS, DRY  $ 

REPT  LBSBEG.l  $ 

JUMP  FINIS  $ 


DIRECT  MATRIX  ABSTRACTION 

DMAP  for  External  1/0  Commands:  S0FIN,  S0F0UT.  RESTORE*  DUMP,  CHECK 


Several  operations  may  be  performed  on  the  NASTRAN  user  files  and  the  S0F  file  using  the 
EXI0  module.  The  various  input  parameters  are  set  by  the  Substructure  Commands. 


Raw  DMAP: 
EXI0 


//S,N,DRY/MACH/*DEVI*/*UNITNAME*/*F0RM*/*MODE*/*POSI*/*ITEM*/ 

*NAME0001*/*NAME0002*/*NAME0003*/*NAME0004*/*NAME0005*  $ 


Variables: 

MODE 

DEVI 

UNITNAME 

F0RM 

P0SI 

ITEM 

NAME0001,  etc. 


= First  four  characters  of  command  name  (i.e.,  'S0FI ' , 'REST') 

= Device  used  for  1/0  file  ('TAPE'  or  'DISK') 

= Name  of  NASTRAN  user  file  assigned  to  1/0  file  (i.e.,  INPT,  INP1,  etc.) 

- Format  of  data  {'EXTE*  or  ’INTE*) 

= Position  of  file  on  device  ( 'REWI 1 , 'N0RE',  or  ' E0F ' ) 

- Name  of  S0F  item  or  'ALL',  'MATR' , 'TABL',  or  'PHAS' 

= Names  of  substructures  to  be  copied 


The  foil  mi  ng  chart  describes  the  variables  used  for  each  command: 


Consnand 


S0FIN 


S0F0UT 


RESTORE 


DUMP 


CHECK 


UNITNAME  F0RM 


P0SI 

ITEM 

X 

X 

X 

X 

NAME000. 
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DMAP  for  Command:  SALVE 

The  S0LVE  command  provides  the  necessary  data  for  execution  of  the  solution  phase  of 
NASTRAN.  Module  SGEN  replaces  the  NASTRAN  GP1  module  for  the  purpose  of  defining  an  equivalent 
pseudostructure  from  data  blocks.  The  new  data  blocks  GE3S  and  GE4S  contain  the  load  and  con- 
straint data  in  the  form  of  converted  bulk  data  card  images.  The  stiffness,  mass,  viscous 
damping,  and  structural  damping  matrices  are  obtained  from  the  S0F  files  and  added  to  any  user 
matrix  terms.  The  static  and  dynamic  analysis  rigid  formats  require  separate  raw  DMAP.  Both 
sets  of  raw  DMAP  are  shown  below. 


Raw  DMAP,  Rigid  Formats  1-3 


1 

ALTER 

(Remove  GP1) 

2 

PARAM 

/ /*N0P*/ALWA YS =- 1 $ 

3 

SGEN 

CASECC.GE0M3,GE2fM4,DYNAMICS/CASESS,CASEI,GPL,EQUEXIN.GPDT, 

4 

BGPDT , S I L , GE3S  ,GE4S , DYNS/S  ,N  ,DRY/*NAMES0LS*/S  .N . 1 1 ISFT/ 

5 

S.N.N0GPDT  $ 

6 

PURGE 

CSTM  $ 

7 

EQUIV 

GE3S , GE0M3/ALWAYS/GE4S . GE0M4/ALWA  YS/CASEI . CASECC/ALWAYS/ 

8 

DYNS. DYNAMICS/ALWAYS  $ 

9 

C0ND 

LBSTP.DRY  $ 

10 

ALTER 

(Remove  PL0T) 

11 

ALTER 

(Remove  N0SIMP  C0ND) 

12 

C0ND 

LBS0L.N0SIMP  $ 

13 

ALTER 

(Remove  Property  0ptimization  EQUIV  or  N0MGG  C0ND) 

14 

C0ND 

LBS0L.N0MGG  $ 

15 

ALTER 

(Remove  SMA3) 

16 

LABEL 

LBS0L  $ 

17 

S0FI 

/KNgS.,MN0S, , ./DRf/*NAMES0LS*/*KMTX*/*MMTV*  <f 

18 

EQUIV 

KN0S.KGG/N0SIMP  $ (K  only) 

19 

EQUIV 

MN0S.MGG/N0SIMP  $ (M  only) 

20 

C0ND 

LBSTP.N0SIMP  $ 

21 

ADD 

KGGX.KN0S/KGG  $ (K  only) 

22 

ADD 

MGG.MN0S/MGGX  $ (M  only) 

23 

EQUIV 

MGGX.MGG/ALWAYS  $ 

24 

LABEL 

LBSTP  $ 

25 

CHKPNT 

MGG  $ 

26 

ALTER 

(After  GP4) 

27 

C0ND 

LBSEND.DRY  $ 

28 

ALTER 

(Remove  SDR2  - PL0T) 
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Variables; 

NAMES0LS  = Name  of  solution  structure 

N05  = Internal  number  of  solution  structure 

STP  = Step  number 


Raw  DMAP,  Rigid  Formats  8,  9 


1 

ALTER 

{Remove  GP1) 

2 

PARAM 

//*N0P*/ALWAYS=-1  $ 

3 

SGEN 

CASECC,GE0M3,GE0M4,DYNAMICS/CASESS,CASEI  »GPL,EQEXIN,GPDT, 

4 

BGPPT.SIL  ,GE3S , GE4S .DYNS/S .N , DRY/*NAMES0LS*/S .N .LUSET/ 

5 

S ,N,N0GPDT  $ 

6 

PURGE 

CSTT'l  $ 

7 

EQUIV 

GE3S,GE0M3/ALWAYS/GE4S,GE0M4/ALWAYS/CASEI .CASECC /ALWAYS 

8 

DYNS. DYNAMICS/ ALWAYS  $ 

9 

C0ND 

LBSTP,DRY  $ 

10 

ALTER 

{Remove  PLOT) 

11 

ALTER 

{Remove  N0SIMP  PURGE  and  C0ND) 

12 

ALTER 

{Remove  GPWG  and  SMA31 

13 

S0FI 

/KN0S  ,MN0S  ,BN0S  ,K4N0S  ./DRY/*NAMES0LS*/*KMTX*/*MMTX*/*BMTX*/ 

14 

*K4MX*  $ 

15 

EQUIV 

KN0S.KGG/N0KGGX  $ 

16 

C0ND 

LB2K.N0KGGX  $ 

(K  only) 

17 

ADD 

KGGX.KN0S/KGG  $ 1 

18 

LABEL 

LB2K  $ ' 

19 

EQUIV 

MN0S.MGG/N0MGG  $ » 

20 

C0ND 

LB2M.N0MGG  $ 

21 

ADD 

MGG.MN0S/MGGX  $ 

r {M  only) 

22 

EQUIV 

MGGX.MGG/ALWAYS  $ | 

| 

23 

LABEL 

LB2M  $ ' 

24 

EQUIV 

BN0S.BGG/N0BGG  $ 

25 

C0ND 

LB2B.N0BGG  $ 

26 

ADD 

BGG.BN0S/BGGX  $ 

► (B  only) 

27 

EQUIV 

BGGX.BGG/ALWAYS  $ j 

28 

LABEL 

LB2B  $ f 

29 

EQUIV 

K4NOS.K4GG/N0K4GG  $ . 

i 

30 

C0ND 

LB2K4.N0K4GG  $ j 

31 

ADD 

K4GG, K4N0S/K4GGX  $ j 

« (K4  only) 

32 

EQUIV 

K4GGX , K4GG/ALWA  YS  $ 1 

33 

LABEL 

LB2K4  $ ' 

34 

LABEL 

LBSTP  $ 

35 

CHKPNT 

MGG,BGG,K4GG  $ 
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Raw  DMAP.  1 

36 

ALTER 

37 

PARAM 

38 

PARAM 

39 

PARAM 

40 

PARAM 

41 

PARAM 

42 

ALTER 

43 

EQUIV 

44 

EQUIV 

45 

EQUIV 

46 

ALTER 

47 

EQUIV 

48 

C0ND 

49 

SDR1 

50 

LABEL 

51 

CHKPNT 

52 

EQUIV 

53 

C0ND 

54 

UPARTN 

55 

LABEL 

Variables: 

NAMES0LS 

N0S 

STP 

UDVF 

Formats  8,  9 (continued) 


(Remove  MDEMA,  KDEK2  PARAM) 
//*AND*/MDEMA/N0UE/N0M2PP  $ 

/ /*ADD*/KDEK2/l/0  $ (K  only) 

/ /*ADD*/N0MGG/1/O  $ (M  only) 

//*ADD*/N0BGG/1/O  $ (B  only) 

//*ADD*/N0K4GG/1/O  $ (K4  only) 

(Remove  N0SIMP,  N0GPDT  EQUIV) 

K2DD.KDD/KDEK2  $ 

M2DD.MDD/N0MGG  $ 

B2DD.BDD/N0BGG  $ 

(Remove  SDR2  and  PL0T) 

UPVF.UPVC/N0A  $ 

LBL19.N0A  $ 

USETD, ,JJDVF, , ,G0D,GMD, , , ,/UPVC,  ,/1/DYNAMICS  $ 
LBL19  $ 

UPVC  $ 

UPVC.UGV/N0UE  $ 

LBUE.N0UE  $ 

USET,UPVC/UGV,UEV,,/*P*/*G*/*E*  $ 

LBUE  $ 


- Name  of  solution  structure 
= Internal  number  of  solution  structure 
= Step  number 

= UDVF  for  R.F.  8,  UDVT  for  R.F.  9 
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DMAP  for  Command:  SUBSTRUCTURE 

The  SUBSTRUCTURE  command  is  necessary  to  initiate  the  automatic  DMAP  process.  In  Phase  1, 
the  SUBPH1  module  is  used  to  build  the  substructure  tables  on  the  S0F  from  the  NASTRAN  grid  point 
tables  and  the  S0F0  module  is  used  to  copy  the  matrices  onto  the  S0F.  In  Phase  2 and  Phase  3, 
the  initial  value  of  the  DRY  parameter  is  set  and  the  DMAP  sequence  is  initiated. 


Raw  DMAP: 


1 ALTER 

2 PARAM 

3 SEEN 

4 

5 EQUIV 

6 ALTER 

7 PARAM 

8 LABEL 

9 C0ND 

10  SSG1 

11 

12  CHKPNT 

13  ALTER 

14  SSG2 

15  CHKPNT 

16  LABEL 

17  ALTER 

18  SUBPH1 

19 

20  C0ND 

21  EQUIV 

22  C0ND 

23  SSG2 

24  CHKPNT 

25  LABEL 

26  S0F0 

27 

28  L0DAPP 

29  EQUIV 


PHASE  1 


2,0 

//*N0P*/ALWAYS=-1  $ 

CASECC, , ,/CASESS , CASEI  ,/S  ,N ,DRY/*XXXXXXXX*/S  ,N , LUSET/ 

S.N.N0GPDT  $ 

CASEI, CASECC/ALWAYS  $ 

(After  GP4) 

//*ADD*/DRY-1  /0  $ 

LBSBEG  $ 

LBLIS.DRY  $ (R.F.  1,  2,  3,  and  9 only) 

SLT.BGPDT ,CSTM, SI L,EST, MPT, GPTT,EDT, MEG, CASECC, DIT/PG/ 
LUSET/NSKIP  $ 

PG  $ 

(Remove  DEC0MP) 

USET ,GM, ,KFS,GO,,PG/QR,P0,PS„PL  $ 

P0,PS,PL  $ 

LBLIS  $ (R.F.  1,  2,  3,  and  9 only) 

(Remove  solution) 

CASECC, EQEXIN, USET, BbHDT ,CSTM,GPSETS,ELSETS//S ,N,DRY/ 

*NAME  */PL0TID  /*PVEC*  $ 

LBSEND.DRY  $ 

PG,PL/N0SET  $ 

LBL1O.N0SET  $ lj 

USET , GM, YS ,KFS, G0 , , PG/QR.P0 ,PS ,PL  $ I 

P0.PS,PL  $ j 

LBL10  R ) 

,KM,M^,P^,BAA,K4AA//S,N,DkY/*MAME*/*KMTX*/*MMTy*/PVFr*/ 
*BMTX*/*K4MX*  $ 

PL,//*NAME */S,N,DRY  $ (R.F.  1,  2S  3,  or  9 and  PA  only) 

CASESS, CASECC/ALWAYS  $ 


(R.F.  9 and  P 
or  PA  only) 


(R.F.  9 and  P 
or  PA  only) 


(R.F.  1,  2,  or 
3 and  P or  PA 
only) 
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1 ALTER 

2 PARAM 

3 LABEL 


1 ALTER 

2 PARAM 

3 LABEL 

Variables: 

I 

NAME 

PL(3TIDi 

KAA,MAA,PL. 

BAA.K4AA 

PVEC 


PHASE  2 

2,0 

//*ADD*/DRY/I/0  $ 

LBSBEG  $ 


PHASE  3 

(Remove  DEC0MP  or  before  dynamic  solution) 
/ /*ADD*/DR Y/I/0  $ 

LBSBEG  $ 


= Integer  RUN  option  code  (see  RUN  command) 
= Phase  1 substructure  name 
= Phase  I Plot  Set  ID 

= Data  blocks  dependent  on  0PTI0N 
= PVEC  for  option  P,  PAPP  for  option  PA 
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I.  NAME:  EMA1  (Element  Matrix  Assembler) 

II.  PURPOSE:  This  module  superimposes  matrices  corresponding  to  elements  into  a structural 
matrix  corresponding  to  all  degrees  of  freedom  at  all  grid  points. 

III.  DMAP  CALLING  SEQUENCE: 


EMA1  GPECT,  JJgjjf  , j)  ,SIL,ECT/  ^ , GPST/C,N,N0K4/C,N,UTMASS  $ 


IV.  INPUT  DATA  BLOCKS: 

GPECT  - Grid  Point  Element  Connection  Table 


KDICT  1 
MDICT  ( “ 


Element  Matrix  Dictionaries 


- Element  Matrix  Partitions 


SIL  - Scalar  Index  List 

ECT  - Element  Connection  Table 


OUTPUT  DATA  BLOCKS: 

KGGX  - Assembled  Structural  Matrix 
MGG  - Assembled  Mass  Matrix 
GPST  - Grid  Point  Singularity  Table 


Note:  GPST  may  be  purged. 


PARAMETERS: 

N0K4  - Input,  integer,  default  = -1.  Flag  which  specifies  whether  damping  factor  is  to 
be  used  in  assembling  matrix  (-1  ignores  factor). 

WTMASS  - Input,  real,  default  = 1.0,  Constant  by  which  all  element  matrix  terms  are 
multiplied. 


VII.  EXAMPLE: 


To  replace  the  current  nodule  EMA  with  module  EMA1  in  Static  Analysis  (Rigid  Format  1),  the 
following  ALTERS  must  be  made: 

ALTER  nl,nl  $ STRUCTURAL  MATRIX  (where  nl  = DMAP  statement  number  of  the  EMA  module 

corresponding  to  the  stiffness  matrix) 

EMA1  GPECT, KDICT, KELM, SIL, ECT/KGGX, GPST  $ 

ALTER  n2,n2  $ MASS  MATRIX  (where  n2  = DMAP  statement  number  of  the  EMA  module  corresponding 

to  the  mass  matrix) 

EMA1  GPE'T,MDICT,MELM,SIL,ECT/MGG,/-1/C,Y,WTMASS=1.0  $ 

ENDALTER  $ 
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SUPPLEMENTARY  FUNCTIONAL  MODULES 


I. 


II. 


m‘  GPSPC  Stiffness  Matrix  Singularities) 


T™?sEl'„g„T?a6r«Is ty  SLTneTreleTttlgTtt1"'  I*'"""*  "ltrix 

constraints.  The  GPSPC  module  checks  each  sinaular  * aPP  !Mt,0n  °f  stn9le  or  multipoint 

if  the  singularity  is  not  thereby  removed  writes  / ^ ^ hSt  °f  constraints.  and 

automatically  constrains  the  singularity  * This  a °r  the  user  and  on  USer's  option 

present.  angularity.  Th,s  module  will  not  be  used  if  GENELs  are 


III. 


°MAP  CALLING  SEQUENCE: 


GPSPC 


GPL , GPST , USET ,S IL  / 0GPST.USETC  / V,N,N0GPST 
V,N,0MIT  / V,N, REACT  / V,N,N0SET  / V,N,N0L  / 


/ V, Y,$INC0N  / V,N, SINGLE  / 
V,N,N0A  $ 


IV.  INPUT  DATA  BLOCKS: 

GPL  - Grid  Point  List 
GPST  - Grid  Point  Singularity  Table 
USET  - Displacement  Set  Definitions  Table 
SIL  - Scalar  Index  List 

to  No  input  data  block  can  be  purged. 


V.  OUTPUT  DATA  BLOCKS: 

be  processed  by  theVp0^  user.  This  data  block  will 

«TC  - Displacement  Set  Definition  Table  with  singn.arities  constrained. 

VI.  PARAMETERS: 

N0GPST  - Output,  integer,  default  - 1 t-f  ... 

9 ’ d6faUlt  " K If  P0S1bi ve,  0GPST  was  created. 

SINC0N  - Input-output,  integer,  default  = -l  if  ctm™,  ■ 

are  automatically  constraIfnedNC0On1o„tn9ttlVe  0n  input>  Gaining 
singularities  existed,  zero  otherwise™  ° output’  same  negative  value  if 

SINGLE  \ 

0MIT  I 
REACT  f T 

N0SET  ( ^put-output,  integer,  no  dpfauit  j ... 

N0L  I n?me  in  Prograimer's  Manual  Section  4 31  es{j!'nPt'ion  of  Gf34  parameters  of  the  same 

N0A  j were  constrained.  °n  4‘31'  Values  a^  corrected  only  if  singula?i- 
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VII.  EXAMPLES: 

1.  To  use  the  GPSPC  module  instead  of  the  standard  GPSP  module  in  a static  analysis  (Rigid 
Format  1),  module  GPSP  is  replaced  by  module  GPSPC  and  the  USET  data  block  is  replaced  by 
the  USETC  data  block.  In  this  case,  the  following  ALTERS  are  required: 

ALTER  nl,n2  $ (where  nl  and  n2  are  the  DMAP  statement  numbers  of  the  PARAM  and  PURGE 
statements  following  the  GP4  module) 

ALTER  n3,n3  $ (where  n3  = DMAP  statement  number  of  the  GPSP  module) 

GPSPC  GPL, GPST, USET, SIL/0GPST,USETC/S,N,N0GPST/S,Y,SINC0N=-1/ 

S,N, SINGLE/S, N,0MIT/S,N, REACT/S, N,N0SET/S,N,N0L/S,N,N0A  $ 

EQUIV  USETC, USET/SINC0N  $ 

ALTER  n4  $ (where  n4  = DMAP  statement  number  of  the  0FP  module  immediately  following 
the  GPSP  module) 

PARAM  //*ADD*/SING/V,Y,SINC0N/1  $ 

C0ND  ERR0R3.N0L  $ 

C0ND  ERR0R,SING  i 

ALTER  n5  S (where  n5  = DMAP  statement  number  of  LABEL  LBL4) 

PARAM  //*AND*/N0SR/SINGLE/REACT  $ 

PURGE  KRR , KLR , QR , DM/REACT  /GM/MPCF1  /G0,K00,L00,P0,U00V,RU0V/0MIT  / 

PS,KFS,KSS/SINGLE  /QG/N0SR  $ 

LABEL  ERR0R  $ 

PRTPARM  //O/*SINC0N*  $ 

ENDALTER  $ 

The  input  parameter  SINC0N  can  be  changed  from  the  initial  value  illustrated  for  the 
general  case,  by  either  using  the  form  C,N,i  or  by  using  a PARAM  bulk  data  card  with  a 
different  value.  Note  that  when  SINC0N  = -1,  the  strongest  combination  of  possible 
singularities  is  automatically  constrained  and  noted  in  the  GPST  output. 

2.  To  use  the  GPSPC  module  instead  of  the  standard  GPSP  module  in  a real  eigenvalue  analysis 
(Rigid  Format  3),  module  GPSP  is  replaced  by  module  GPSPC  and  the  USET  data  block  is 
replaced  by  the  USETC  data  block.  In  this  case,  the  following  ALTERS  are  required: 

ALTER  nl,nl  $ (where  nl  = DMAP  statement  number  of  the  PURGE  module  following  the  GP4 
module) 

ALTER  n2,n2  $ (where  i2  = DMAP  statement  number  of  the  GPSP  module) 

GPSPC  GPL, GPST, USET, SIL/0GPST,USETC/S,N,N0GPST/S,Y,SINC0N=-1/ 

S,N, SINGLE/S, N,0MIT/S,N, REACT/S, N,N0SET/S,N,N0L/S,N,N0A  $ 

C0ND  ERR0R3,N0L  $ 

EQUIV  USETC, USET/SINC0N  $ 

ALTER  n3  $ (where  n3  = DMAP  statement  number  of  LABEL  LBL4) 

PARAM  //*ADD*/SING/V,Y,SINC0N/1  $ 
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C0ND  ERR0R, SING  $ 

PUIvGE  5g/SD^HLR,MR/react  /GH/HPCF1  /tout  /KFS/SINGLE  / 
LABEL  ERROR  * 

PRTPARM  //O/*SINC0N*  $ 

ENDALTER  $ 


^jaTLK7bfIfthS“*tSrtSae  &SV^*  *Ee  '»?"■’  'blue  Illustrated  for  the 
different  value,  dote  that  when  SIBC0N  ’ ’l  "tho^Jr’"9  bu,k  data  card  with  a 

singularities  Is  »uto»ticalS“„Si„ed^ & ttefTS  p“ssib'6 


i 

‘■ji 

U 


. I. 
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6.1  NASTRAN  MESSAGES 

There  are  three  categories  of  diagnostic  messages  in  NASTRAN.  They  are: 

1.  Rigid  format  error  messages 

2.  Structure  plotter  error  messages 

3.  NASTRAN  system  and  user  diagnostic  messages 

The  rigid  format  error  messages  are  fully  described  in  Section  3 under  the  description  of  the 
individual  rigid  formats.  The  structure  plotter  error  messages  are  described  in  Section  4.2.3. 
The  NASTRAN  system  and  user  diagnostic  messages  are  detailed  in  this  section. 

The  system  and  user  diagnostic  messages  issued  by  NASTRAN  are  identified  by  numbers.  Message 
numbers  have  been  assigned  in  groups  as  follows: 

1 - 1000  Preface  Messages 

1001  - 2000  Executive  Module  Messages 


2001  - 


Functional  Module  Messages 


These  messages  have  the  following  format: 


SYSTEM \ 


| WARNING  | 
INFORMATION j 


MESSAGE  id,  text. 


where  "id"  is  a unique  message  identification  number  and  "text"  is  the  message  as  indicated  in 
capital  letters  for  each  of  the  diagnostic  messages.  A series  of  asterisks  (****}  in  the  text 
indicates  information  that  will  be  filled  in  for  a specific  use  of  the  message,  such  as  the  number 
of  a grid  point  or  the  name  of  a bulk  data  card.  Many  of  the  messages  are  followed  by  additional 
explanatory  material,  including  suggestions  for  remedial  action. 

The  system  and  user  messages  described  in  this  section  pertain  only  to  those  messages 
generated  by  NASTRAN.  Although  these  messages  can  appear  at  various  places  in  the  output  stream, 
they  should  be  easily  identified  by  their  format.  The  various  computer  operating  systems  also 
produce  diagnostic  messages  that  can  appear  at  various  places  in  the  output  stream.  The  format  of 
these  messages  will  vary  with  the  operating  system.  Reference  should  be  made  to  the  operating 
system  manuals  for  interpretation  of  the  messages  that  are  not  generated  by  NASTRAN. 

System  messages  refer  to  diagnostics  that  are  associated  with  program  errors.  In  general, 
such  errors  cannot  be  corrected  by  the  user.  Reference  should  be  made  to  the  Programner's  Manual 
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and  assistance  secured  from  the  programming  staff.  User  messages  refer  to  errors  that  are  usually 
associated  with  the  preparation  of  the  NASTRAN  Data  Deck.  Corrective  action  is  indicated  in  the 
message  text  or  the  explanatory  information  following  the  text.  In  some  cases  reference  may  have 

to  be  made  to  other  sections  of  the  User's  Manual  for  proper  card  formats  or  for  clarification  of 
procedures. 

Fatal  messages  cause  the  termination  of  the  execution  following  the  printing  of  the  message 
text.  These  messages  will  always  appear  at  the  end  of  the  NASTRAN  output.  Warning  and  information 
messages  will  appear  at  various  places  in  the  output  stream.  Such  messages  only  convey  warnings  or 
information  to  the  user.  Consequently,  the  execution  continues  in  a normal  manner  following  the 
printing  of  the  message  text. 

As  an  example,  consider  message  number  2025,  which  will  appear  in  the  printed  output  as 
follows: 

***  USER  FATAL  MESSAGE  2025,  UNDEFINED  COORDINATE  SYSTEM  102. 

The  three  leading  asterisks  (***)  are  always  present  in  the  system  and  user  diagnostic  messages. 
The  word  USER  indicates  that  this  is  a user  message  rather  than  a system  message.  The  word  FATAL 
indicates  that  this  is  a fatal  message  rather  than  a warning  or  an  information  message.  The  number 
2025  IS  the  identification  number  for  this  message.  The  text  of  the  message  follows  the  comma  (,). 
The  number  102  replaces  the  asterisks  {****)  in  the  general  message  text,  and  indicates  that  102  is 
the  identification  number  of  the  undefined  coordinate  system. 
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6.2  PREFACE  MESSAGES 

1 ^ AiI5MESRFIR?TH!Nf2?EFkEPfiSNSLLERR0R  ™ ^ INSTRUCTr^  ****’  INSTRUCTI0N  N0.  ****, 

User  has  specified  N input  data  blocks  when  there  should  be  N+l. 

2 ***  IN  DHAP  INSTRUCTION  ****,  INSTRUCTION  N0.  ****, 

No  harm  done.  Parameter  is  saved  just  once. 

IN^PAR^ETER^NO^***!  ERIW  *N  DIW  INSTRUCTI0N  *****  INSTRUCTION  N0.  ****,  F0RMAT  ERROR 

Double  delimiter  appears  in  parameter  section  of  previous  DMAP  instruction. 

4 ***  SYSTEM  FATAL  MESSAGE  4,  MPL  PARAMETER  ERR0R,  MODULE  NAME  = ********  PARAMETER  N0.  ***. 

MPL  entry  for  module  is  incorrect.  See  subroutine  XMPLDD . 

5 ***  S,2IAL  "ESS#GE  5'  PMANETER  INPUT  OATS  ERR®,  illegal  VALUE  F0R  PARAMETER  NAMED 

bj  tbePsa»e  naLPiIath?rbo!a*DmMnst™ct?on.nC°"S’Stent  "’th  the  type  °f  tha  Par»»»tv 

6 "*  wfpA5ATSET?RS«0SE.S4.™0B  ™ DMflP  STRUCT*  «**,  INSTRUCT*  N0.  .....  illegal  TYPE 

££££%%?  d°«  ■“  “™P“<  tc  type  requested 

7 “*  SR«KpS^l7ft|gm  “ DMflP  “STRUCTI0N  .....  INSTRUCTION  «0.  «...  PARAMETER  NO. 

Parameter  is  not  in  correct  format. 

8 ***  *****^JAL  MESSAGE  8’  BULK  DATA  PARAf'’  CARD  ERROR.  MUST  N0T  DEFINE  PARAMETER  NAMED 

X the  USer  cann0t  Set  the  -lue  of  the  parameter  with 

9 ^ Ff^PARA™  IN  DHAP  INSTRUCTI^  *****  INSTRUCTI0N  N0.  ****,  VALUE  NEEDED 


Constant  needs  value  in  DMAP  instruction  or  on  a PARAM  card. 


DAfAI|wCKS?0RMflKEDSURErJ5lJsjSeIlL0CKS*AttEMM0Tl,CTI0N 

12  *“  IhItrUCTION^AME02  12’  ERR,’R  IB  DHflP  “STNUCTION  m.  ***.,  ILLEGAL  CHARACTER  IN  DMAP 

Nam  must  be  8 or  fewer  alpha-numeric  characters,  the  first  character  being  alpha. 

13  ***  USER  FATAL  MESSAGE  13,  DMAP  INSTRUCTI0N  N0T  IN  M0DULE  LIBRARY. 
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17  *** 


14  ***  SYSTEM  FATAL  MESSAGE  14,  ARRAY  NAME1!  ********  OVERFLOWED  [AT  DMAP  INSTRUCTION  N0.  ****]. 

See  XGPI  module  description  in  the  MFD  section  of  the  Prograrrener's  Manual. 

15  ***  USER  FATAL  MESSAGE  15,  ERR0R  IN  DMAP  INSTRUCTION  ****,  INSTRUCTION  N0.  ****  INCONSISTENT 

TYPE  USED  F0R  PARAMETER  NAMED  ********. 

This  parameter  was  used  in  a previous  DMAP  instruction  which  gave  it  a different  type. 
See  Section  5.2.1, 

16  ***  USER  FATAL  MESSAGE  16,  ERROR  IN  DMAP  INSTRUCTION  ****,  INSTRUCTION  N0.  ****,  ILLEGAL 

FORMAT. 

17  ***  USER  FATAL  MESSAGE  17,  ERR0R  IN  DMAP  INSTRUCTION  ****,  INSTRUCTION  N0.  ****  UNIDENTIFIED 

NASTRAN  CARD  KEYWORD  *********  ACCEPTABLE  KEYWORDS  F0LL0W  — 

18  ***  USER  FATAL  MESSAGE  18,  ERR0R  IN  DMAP  INSTRUCTION  ****,  INSTRUCTION  N0.  ****,  TOO  MANY 

PARAMETERS  IN  DMAP  PARAMETER  LIST. 

Incorrect  calling  sequence  for  DMAP  instruction. 

19  ***  USER  FATAL  MESSAGE  19,  LABEL  NAMED  ********  IS  MULTIPLY  DEFINED. 

LABEL  named  appears  in  more  than  one  place  in  the  DMAP  program. 

20  ***  USER  FATAL  MESSAGE  20,  ERR0R  IN  DMAP  INSTRUCTION  ****,  INSTRUCTION  N0.  ****,  ILLEGAL 

CHARACTERS  IN  PARAMETER  N0.  ***. 

Name  must  be  8 or  fewer  alpha-numeric  characters,  the  first  character  being  alpha. 

21  ***  USER  FATAL  MESSAGE  21,  ERR0R  IN  DMAP  INSTRUCTION  ****,  INSTRUCTION  N0.  ****  PARAMETER 

NAMED  ********  is  N0T  IN  PRECEDING  DMAP  INSTRUCTION  PARAMETER  LIST. 

Parameters  in  a SAVE  instruction  must  appear  in  the  immediately  preceding  DMAP 
instruction. 

22  ***  USER  POTENTIALLY  FATAL  MESSAGE  22,  POSSIBLE  ERR0R  IN  DMAP  INSTRUCTION  ****  INSTRUCTION 

N0.  ****,  DATA  BLOCK  NAMED  ********  APPEARS  AS  INPUT  BEFORE  BEING  DEFINED. 

See  Section  5.2. 

23  ***  USER  FATAL  MESSAGE  23,  ERROR  IN  DMAP  INSTRUCTION  ****,  INSTRUCTION  N0.  ****  DATA  BLOCK 

NAMED  ********  is  N0T  REFERENCED  IN  SUBSEQUENT  FUNCTIONAL  MODULE. 

See  Section  5.2.  Error  can  be  suppressed  by  adding  the  following: 

PARAM  //*N0P*/TRUE=-1  $ 

C0ND  LABELXXX,TRUE  $ 

TABPT  ********, „,//  j 
LABEL  LABELXXX  $ 

24  ***  SYSTEM  FATAL  MESSAGE  24,  CANN0T  FIND  FILE  NAMED  ********  0N  DATA  P00L  TAPE. 

The  contents  of  /XDPL/  do  not  match  the  contents  of  the  Pool  Tape. 

25  ***  USER  FATAL  MESSAGE  25,  ERROR  IN  DMAP  INSTRUCTION  ****  INSTRUCTION  N0.  ****  PARAMETER 

NAMED  ********  N0T  DEFINED. 

Parameter  is  referenced  in  a functional  module,  but  is  nowhere  defined. 

26  ***  USER  FATAL  MESSAGE  26,  ERR0R  IN  DMAP  INSTRUCTION  ****,  INSTRUCTION  NO.  ****,  LABEL  NAMED 

********  N0T  DEFINED. 


\ r 

<V  ; . - ‘ 
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27  *** 


28  *** 


29  *** 


30  *** 


31 


32  *** 


33  *** 


34  *** 


35  *** 


35  *** 


37  *** 


38  *** 


LABEL  name  does  not  appear  in  LABEL  instruction. 

USER  WARNING  MESSAGE  27,  LABEL  NAMED  ********  N0T  REFERENCED. 

LABEL  name  appears  only  in  a LABEL  instruction. 

SYSTEM  FATAL  MESSAGE  28,  UNEXPECTED  END  0F  TAPE  0N  NEW  PR0BLEM  TAPE. 

/XPFIST/  and/orW/XXFIAT/.  erThTsntmersesdaq0er will6 a y inkdge  has  faeer)  destroyed  in  /XFIST/ 
been  dec,ared  dfsk  f,,es  bnt 

SYSTEM  FATAL  MESSAGE  29,  UNEXPECTED  END  0F  TAPE  0N  0LD  PR0BLEM  TAPE. 

See  Message  28. 

SYSTEM  FATAL  MESSAGE  30,  UNEXPECTED  EDO  0F  TAPE  0N  DATA  P00L  TAPE. 

See  Message  28. 

SYSTEM  FATAL  MESSAGE  31,  C0NTR0L  FILE  ********  INC0MPLETE  MR  mtcctmc  „C1 
Data  Klnrlf  vrca  • iWL0MPLETE  0R  MISSING  0N  NEW  PR0BLEM  TAPE, 

block  XCSA  ,s  not  in  correct  format  or  it  is  missing. 

'"SIRUCT»  W-  **“.  FILE  NAMED 

See  Section  5.2. 

SYSTEM  FATAL  MESSAGE  33,  NAME  (********)  IN  NEW  rmTQim  ...  . nT„T 

v ' 1W  wtw  c0NTR0L  FILE  DICTI0NARY  N0T  VALID. 

recognized  tJyX GPI^oduS.  bl°Ck  XCSA  00  Problem  TaPe  contains  a name  whicfi  is  not 

SYSTEM  FATAL  MESSAGE  34,  CANN0T  TRANSLATE  DMAP  INSTRUCTS  N0.  ****. 

correct  format  oAhe  fns^ructio^.^"031  °r  Saction  4 of  the  Programmer's  Manual  for  the 

wf  SSS-.  » - * mounted  - 

Wrong  reel  mounted  for  multireel  Problem  Tape. 

system  FATAL  MESSAGE  38.  CANNOT  FIND  FILE  NAMED  ........  m „LD  pWBLE„  TflpE 

tap.  does  not  *,  „a„e  ^ 

SsSSPS® BBS  5WBPWJS  ■ 

H0<:tS  refer«"“'i  *»  the  "todulP  are  purged.  Purged 
SYSTEM  FATAL  MESSAGE  38,  N0T  EN0UGH  C0RE  F0R  GPI  TABLES. 

°r  “*  '-«»  * - •.  cure 
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39  ***  SYSTEM  FATAL  MESSAGE  39,  RIGID  FORMAT  DMAP  SEQUENCE  D0ES  N0T  CORRESPOND  T0  MED  TABLE. 

The  MED  Table  must  have  the  same  number  of  entries  as  there  are  DMAP  instructions  in  the 
DMAP  sequence. 

40  ***  USER  FATAL  ME5SAGE  40,  ERR0R  IN  ALTER  DECK  - CANN0T  FIND  END  0F  DMAP  INSTRUCTION. 

User  should  check  the  ALTER  part  of  the  Executive  Control  Deck. 

41  ***  SYSTEM  FATAL  MESSAGE  41,  TABLES  INC0RRECT  F0R  REGENERATING  DATA  BLOCK  ********. 

File  Name  Table  and  MED  Table  used  by  routine  XFLDEF  are  wrong. 

42  ***  USER  WARNING  MESSAGE  42,  POSSIBLE  ERR0R  IN  DMAP  INSTRUCTION  ****  INSTRUCTION  N0.  **** 

PARAMETER  NAMED  ********  ALREADY  HAD  VALUE  ASSIGNED  PREVIOUSLY. 

Parameter  appears  in  a previous  instruction  which  assigned  it  a value.  The  previous 
value  will  be  used. 

43  ***  USER  FATAL  MESSAGE  43,  INCORRECT  F0RMAT  F0R  NASTRAN  CARD. 

44  ***  USER  FATAL  MESSAGE  44,  ERR0R  IN  DMAP  INSTRUCTION  ****  INSTRUCTION  N0.  ****,  UNABLE  T0 

FIND  END  DMAP  INSTRUCTION. 

User  has  ALTERed  out  the  END  instruction. 

45  ***  USER  POTENTIALLY  FATAL  MESSAGE  45,  POSSIBLE  ERROR  IN  DMAP  INSTRUCTION  ****,  INSTRUCTION 

N0.  ****,  DATA  BLOCK  NAMED  ********  ALREADY  APPEARED  AS  OUTPUT. 

See  Section  5.2. 

46  ***  USER  FATAL  MESSAGE  46,  INCORRECT  REENTRY  POINT. 

The  last  reentry  card  in  the  restart  dictionary  has  a DMAP  instruction  number  greater 
than  the  instruction  number  on  the  END  card  of  the  DMAP  program. 

47  ***  USER  FATAL  MESSAGE  47,  ERROR  IN  DMAP  INSTRUCTION  ****,  INSTRUCTION  N0.  ****  THIS 

INSTRUCTION  CANNOT  BE  FIRST  INSTRUCTION  0F  LOOP. 

CHKPNT  DMAP  instruction  must  not  follow  a LABEL  instruction  which  is  located  at  the  top 
of  a loop. 

48  ***  USER  WARNING  MESSAGE  4B,  POSSIBLE  ERROR  IN  DMAP  INSTRUCTION  ****,  INSTRUCTION  NO.  **** 

DATA  BLOCK  ********  is  ALWAYS  REGENERATED,  THEREFORE  IT  WILL  NOT  BE  CHECKPOINTED. 

This  data  block  is  generated  by  the  Input  File  Processor  (IFP)  and  must  not  be 
checkpointed  to  insure  proper  restart. 

49  ***  SYSTEM  FATAL  MESSAGE  49,  MPL  TABLE  (MODULE  PROPERTIES  LIST)  IS  INCORRECT. 

Error  is  in  COMMON  block  /XGP12/ . 

51  ***  SYSTEM  FATAL  MESSAGE  51,  N0T  ENOUGH  OPEN  CORE  F0R  XGPIBS  ROUTINE. 

Additional  core  memory  is  required. 

52  ***  SYSTEM  FATAL  MESSAGE  52,  NAMED  C0MM0N  /XLINK/  IS  T00  SMALL. 

There  must  be  one  word  in  LINK  table  for  every  entry  in  MPL. 

53  ***  USER  FATAL  MESSAGE  53,  INCORRECT  FORMAT  IN  ABOVE  CARD. 
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54  *** 

(1) 

54  *** 

(2) 


55  *** 

56  *** 

57  *** 

58  *** 

59  *** 

60  *** 

61  *** 
62  *** 

63  *** 

64  *** 
55  *** 

66  *** 


USER  WARNING  MESSAGE  54,  PARAMETER  NAMED  ****  N0T  REFERENCED. 

jl™  S'eXCEEk'  TOESfciS«!!STM  SlEDS1yCISFEMDB^  2L UNK  SPECIFICATI^ 

programfmeter  L“K  C0N»  '*“*/  »*  deeded  when  a «„  module  was  added  to  the 

USER  FATAL  MESSAGE  55,  PRECHK  NAME  LIST  EXCEEDS  MAXIMUM  LIMIT  (50). 

USER  WARNING  MESSAGE  56,  ILLEGAL  0PTI0N  0N  XDMAP  CARD  - IGN0RED. 

USER  FATAL  MESSAGE  57,  VARIABLE  REPT  PARAMETER  MUST  BE  AN  INTEGER. 

USED  FATAL  MESSAGE  58,  VARIABLE  REPT  PARAMETER  MUST  BE  DEFINED  PRI0R  T0  INSTRUCT* 

USER  WARNING  MESSAGE  59,  P00L  FILE  ERR0R  - QMAP  CR0SS-REF  TERMINATED. 

TERMINATEDyIALLY  FATAL  MESSAGE  60>  INSUFFICIENT  0PEN  C0RE  F0R  DMAP  CR0SS-REF  - 
INSTRUCTI0N^0UTA0F  S^ufScT  “ 0MP  INSTI!UCTW  *~*.  INSTRUCT*  N0.  ««,  SAVE 

****•  INSTRUCT*  N0.  .....  INC0RRECT 

SRFAK#K,3lBLE0BcRg  fflcSTPE“DS™UCT"  *“*•  “S™CT«»«  «».  ««,  INC0RRECT 

USER  WARNING  MESSAGE  64,  *•**  IS  N0T  DEFINED  AS  A NASTRAN  FILE  AND  WILL  8E  IGN0REO. 

SYSTEM  FATAL  MESSAGE  65,  P0INTER  **  = ****  D0ES  N0T  AGREE  WITH  LMPL  = ****. 

module  or^he  LMPL  valL1jharSSrbLnhupSebdr  °/echPL  karray  entries  for  a particular 
subroutine.  P ate“*  Recheck  any  recent  changes  to  the  XMPLDD 


67  *** 


68  *** 


201  *** 


202  *** 


203  *** 


SYSTEM  FATAL  MESSAGE  66,  ILLEGAL  PARAMETER  TYPE  C0DE. 

SectionTlfJ.^Sf  the^rJgSi^  must  be  an  inte9er  between  1 and  6.  See 

SYSTEM  FATAL  MESSAGE  67,  ERR0R  IN  PARAMETER  SEQUENCE. 

MPL  f0r  a See  Section  Z.4.2.2 

SYSTEM  FATAL  MESSAGE  68,  ILLEGAL  W0RD  C0UNT. 

tnteger!>er  °f  "<"'dS  *"  WL  “>’•  for  a particular  module  mutt  ho  . pos,ti,8 

USER  FATAL  MESSAGE  201,  REQUESTED  BULK  DATA  DECK  n»T  0N  USER  MASTER  FILE. 

Requested  UMF  problem  Identification  number  not  found  on  currently  Mounted  UMF  tape. 
SYSTEM  FATAL  MESSAGE  202,  UMF  C0ULD  N0T  BE  0PENED. 

User's  Master  File  (UMF)  not  present  (destroyed)  in  FIST. 

SYSTEM  FATAL  MESSAGE  203,  ILLEGAL  E0R  0N  UMF. 
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User’s  Master  File  ( UMF ) contains  no  records  in  requested  file. 

204  ***  USER  FATAL  MESSAGE  204,  C0LD  START,  N0  BULK  DATA. 

No  data  cards  were  found  after  the  BEGIN  BULK  card.  A blank  card  will  satisfy  this  rule. 

205  ***  USER  WARNING  MESSAGE  205,  C0LD  START,  DELETE  CARDS  IGN0RED. 

Delete  (/)  cards  were  present  within  the  Bulk  Data  Deck  and  were  ignored. 

206  ***  USER  FATAL  MESSAGE  206,  PREVI0US  ********  C0NTINUATI0N  CARDS,  TH0UGH  VALID,  CANN0T  BE 

PROCESSED  BECAUSE  0F  ERR0RS  0N  OTHER  RELATED  CONTINUATION  CARDS. 

207  ***  USER  INFORMATION  MESSAGE  207,  BULK  DATA  N0T  SORTED,  XS0RT  WILL  REORDER  DECK. 

The  Bulk  Data  Deck  was  not  in  alpha-numeric  sort.  Sorting  will  be  performed.  Sorting  of 
a large  deck  can  be  time  consuming. 

208  ***  USER  FATAL  MESSAGE  208,  PREVIOUS  CARD  IS  A DUPLICATE  PARENT. 

Two  or  more  cards  were  found  with  columns  74-80  identical  and  a continuation  card  is 
present  with  that  mnemonic  {columns  2-8). 

209  ***  USER  FATAL  MESSAGE  209,  PREVIOUS  ********  CONTINUATION  MNEMONICS  HAVE  NO  PARENTS  AND/0R 

ARE  DUPLICATES. 


This  message  results  due  to  either  or  both  of  the  following  reasons:  (a)  one  or  more 

cards  with  continuation  mnemonics  in  columns  2 through  8 could  not  be  matched  with  any 
other  card  continuation  mnemonic  in  columns  73  through  80  or  (b)  two  or  more  cards  with 
continuation  mnemonics  in  columns  2 through  8 were  identical. 

210  ***  SYSTEM  FATAL  MESSAGE  210,  SCRATCH  C0ULD  N0T  BE  0PENED. 

One  of  the  required  scratch  files  was  not  present  (destroyed)  in  FIST. 

211  ***  SYSTEM  FATAL  MESSAGE  211,  ILLEGAL  E0R  0N  SCRATCH. 

A required  scratch  file  was  formatted  improperly. 

212  ***  SYSTEM  FATAL  MESSAGE  212,  ILLEGAL  E0F  0N  ITAPE4. 

Scratch  file  containing  continuations  was  mispositioned, 

213  ***  SYSTEM  FATAL  MESSAGE  213,  ILLEGAL  E0F  0N  0PTP. 

Old  Problem  Tape  contained  no  bulk  data  (illegal  format). 

214  ***  SYSTEM  FATAL  MESSAGE  214,  0PTP  C0ULD  N0T  BE  0PENED. 

Old  Problem  Tape  (0PTP)  not  present  (destroyed)  in  FIST. 

215  ***  SYSTEM  FATAL  MESSAGE  215,  NPTP  C0LD  N0T  BE  0PENED. 

New  Problem  Tape  (NPTP)  not  present  (destroyed)  in  FIST. 

216  ***  SYSTEM  FATAL  MESSAGE  216,  ILLEGAL  INDEX. 

F0RTRAN  computed-G0-T0  has  received  an  illogical  value. 

217  ***  SYSTEM  FATAL  MESSAGE  217,  ILLEGAL  E0F  0N  ITAPE4. 

218  ***  USER  FATAL  MESSAGE  218,  ILLEGAL  VALUE  0R  F0RMAT  SPECIFIED  IN  PARM  FIELD. 
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219 

220 

221 

300 

0) 


300 

(2) 


300 

(3) 


300 

(4) 


300 

(5) 


300 

(6) 


300 
(7) 

301 

302 

303 

304 


305 


306 


^Tb^K 

***  USER  FATAL  MESSAGE  219,  MISSING  ENDDATA  CARD. 

***  USER  FATAL  MESSAGE  220,  MISSING  ENDDATA  CARD. 

***  USER  FATAL  MESSAGE  221,  EX7RANE0US  DATA  IN  FIELD  1 0F  BULK  DATA  DELETE  CARD. 

USER  FATAL  MESSAGE  300,  DATA  ERR0R  IN  FIELD  UNDERLINED. 

RCARD?  S,W  35  d“CHb'd  >"  <*>  *«  has  bean  detected  by  utility  rootin.  XRCARD  „r 

***  USER  FATAL  MESSAGE  300,  INVALID  DATA  C0LUMN  72. 

Error  in  format  of  exponent. 

USER  FATAL  MESSAGE  300,  INTEGER  DATA  0UT  0F  MACHINE  RANGE. 

The  limits  are  I for  IBM.  E59-!  for  CDC,  299-l  for  DOTAC  and  2^  m 
***  USER  FATAL  MESSAGE  300,  INVALID  CHARACTER  F0LL0WING  INTEGER  IN  C0LUMN  ***. 

Efthar  an  illegal  delimiter  ,,as  detected  or  a real  number  is  missing  the  decimal 
■ * USER  FATAL  MESSAGE  300,  DATA  ERROR  - UNANTICIPATED  CHARACTER  IH  C0LUMN  ... 

A i E or  + D was  expected  based  on  other  input  data. 

***  USER  FATAL  MESSAGE  300,  DATA  ERR®  MISSiRG  DELIMITER  OR  REAL  POWER  0UT  OF  MACHINE  RANGE. 

ibm^e-sb  Jo’eS  ftJmfvAc"!  ilsIWSs? JSl  Jol^Vformx. t0  Ew5  for 

COMPLETELY. ,,ESSAGE  3°°’  R0UTINE  FINDS  OUTPUT  BUFFER  TOO  SMALL  TO  PROCESS  CARD 

*"  CARD  ESSf  301'  BULK  Dfl™  «®  *******  CONTAINS  INCONSISTENT  DATA.  SORTED 

***  USERMRNING  MESSAGE  302,  ONE  OR  MORE  GRID  CARDS  HAVE  DISPLACEMENT  COORDINATE  SYSTEM  ID 

SYSTEM  FATAL  MESSAGE  303,  no  open  core  for  IFP. 

Overlay  structure  must  be  redefined. 

***  SYSTEM  FATAL  MESSAGE  304,  IFP  N0T  READING  NPTP.  FILE  BEING  READ  = ****. 

by  searching  it  'forward!"  Sfhe°f1rst  two  woSof  the^file^Sd  bUlk  da?  file  on  the  NPTP 
a match  with  the  Hollerith  string  BULKDATA.  If  the  bull6 reclor5is  are  examined  for 
f1!?*  the  assumption  is  made  that  IFP  is  either  noth^Hinn  UDTD1101  f?und  by  the  fifth 
badly  written.  The  header  record  of  thi^Airi.THa'Tp,^^*,,!,*  SS^ 

***  SYSTEM  FATAL  MESSAGE  305,  GIN0  CANN0T  0PEN  FILE  ******. 

Unexpected  nonstandard  return  from  0PEN. 

***  SYSTEM  FATAL  MESSAGE  306,  READ  L0GIC  REC0RD  ERR0R. 

Short  record  encountered.  Bulk  data  card  images  occupy  20  words. 
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307  ***  USER  FATAL  MESSAGE  307,  ILLEGAL  NAME  F0R  BULK  DATA  CARD  ******. 

See  Section  2.4. 

308  ***  USER  FATAL  MESSAGE  308,  CARD  ******  N0T  ALLOWED  IN  ******  APPR0ACH. 

See  Section  2.4. 

309  ***  USER  WARNING  MESSAGE  309,  CARD  ******  IMPR0PER  IN  ********  APPR0ACH. 

See  Section  2.4. 

310  ***  USER  FATAL  MESSAGE  310,  CARD  ******  N0T  ALL0WED  IN  SAME  DECK  AS  AXIC  CARD. 

See  Section  2.4. 

311  ***  USER  FATAL  MESSAGE  311,  N0NUNIQUE  FIELD  2 0N  BULK  DATA  CARD  ****  ****'.  S0RTED  CARD  C0UNT 

= **** 

The  sorted  bulk  data  card  indicated  must  have  a unique  integer  in  field  2, 

312  ***  USER  FATAL  MESSAGE  312,  T00  MANY  C0NTINUATI0NS  F0R  BULK  DATA  CARD  ****  ****.  S0RTED  CARD 

C0UNT  = ****, 

See  bulk  data  card  description  in  Section  2.4. 

313  ***  USER  FATAL  MESSAGE  313,  ILLEGAL  NUMBER  0F  W0RDS  0N  BULK  DATA  CARD  ****  ****.  S0RTED  CARD 

C0UNT  = ****. 

See  bulk  data  card  description  in  Section  2.4. 

314  ***  SYSTEM  FATAL  MESSAGE  314,  INVALID  CALL  FR0M  IFP.  K = ****. 

Code  error,  machine  failure,  or  cell  is  being  destroyed. 

315  ***  USER  FATAL  MESSAGE  315,  F0RMAT  ERR0R  0N  BULK  DATA  CARD  ****  ****.  S0RTED  CARD  C0UNT  = 

**** 


See  bulk  data  card  description  in  Section  2.4. 

316  ***  USER  FATAL  MESSAGE  316,  ILLEGAL  DATA  0N  BULK  DATA  CARD  ****  ****.  S0RTED  CARD  C0UNT  = 
****' 


See  bulk  data  card  description  in  Section  2.4. 

317  ***  USER  FATAL  MESSAGE  317,  BAD  DATA  0R  F0RMAT  0R  N0NUNIQUE  NAME  DTI  ****  S0RTED  CARD  C0UNT 

****  ^ 

^ See  bulk  data  card  description  in  Section  2.4. 

318  ***  SYSTEM  FATAL  MESSAGE  318,  N0  R00M  IN  /XDPL/  F0R  DTI  ****. 

£ Overflow  of  the  Data  Pool  Table.  See  Section  2 of  the  Programmer's  Manual. 

319  ***  SYSTEM  FATAL  MESSAGE  319,  IFP  READING  E0F  0N  NPTP. 

Unexpected  E0F  encountered  while  attempting  to  read  a card  image. 

320  ***  USER  FATAL  MESSAGE  320,  IFP  ERR0R  ******  LAST  CARD  PR0CESSED  IS  ******,  S0RTED  CARD 
C0UNT  = ****. 

Code  error  in  IFP  or  XS0RT. 
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321  ***  USER  FATAL  MESSAGE  321,  N0N UNIQUE  PARAM  NAME  *****. 

The  names  of  all  parameters  must  be  unique. 

322  ***  SYSTEM  FATAL  MESSAGE  322,  ILLEGAL  ENTRY  T0  IFSiP. 

IFP  code  error  detected  in  IFSIP,  IFS2P,  IFS3P,  IFS4P  or  IFS5P. 

324  ***  USER  WARNING  MESSAGE  324,  BLANK  CARD(S)  IGN0RED. 

Blank  bulk  data  cards  are  ignored  by  NASTRAN. 

325  ***  C0UNTF=T****ESSAG£  325 ’ BA°  °ATA  0R  F0RHAT  0R  N0NUNIQUE  NAME.  DMI  ******  S0RTED  CARD 

See  bulk  data  card  description  in  Section  2.4. 

326  ***  SYSTEM  FATAL  MESSAGE  326,  N0  R00M  IN  /XDPL/  F0R  DMI  ******. 

Overflow  of  the  Dot.  Pool  Teble.  See  Section  2 of  the  Progra-er'o 

327  **»  USE^fATOL^HESSAGE  327,  BAD  DATA  0R  F0RMAT  0R  N0RUNIQUE  NAME.  DMIG  •«***  S0RTED  CARO 

Sea  bulk  data  card  description  in  Section  2.4. 

329  ***  USER  FATAL  MESSAGE  329,  0NLY  0NE  (!)  AXIC  CARD  ALL0WED. 

See  bulk  data  card  description  in  Section  2.4. 

330  ***  SYSTEM  FATAL  MESSAGE  330,  N0  R00M  IN  C0RE  F0R  PARAM  CARDS. 

Change  overlay  or  increase  core  size. 

331  «*  USER  FATAL  MESSAGE  331,  IMPR0PER  PARAM  CARD  ««..,  SORTED  CARD  COUNT  . «... 

See  bulk  data  card  description  in  Section  2.4. 

332  ***  USER  FATAL  MESSAGE  332,  AXIC  CARD  REQUIRED. 

the  AXIC  bulk  da t a ^car d ^es c r i'p t ion ^n  Section^A^  ^ presence  of  an  AXIC  card-  See 

333  *“  S5"!«  S“WUTIUE  IFP 

Either  increase  the  core  or  manually  sort  multi-entry  data  cards  {CR0D,  PTRMEM,  etc.). 

CARD  0ATA  ARE  N0T  s0rted  0N  their 

335  ***  ENTRYFCARD  DATAAGE  33Sj  N0NUNIQUE  {pR0PERTy}  ID  ********  ENC0UNTERED  IN  ********  MULH- 

etcjHmust'be'unique  !S£2“t1<m  mu1tl'‘entry  bulk  data  «"■«  (CR0D,  PTRMEM, 

336  ***  AXISYMMETRICE?rSbLEM?6,  RF0RCE  DATA  IN  SET  N0-  ********  C0NTAINS  ILLEGAL  DIRECTI0N  F0R 

data  SrVdSSn  direCt1°n  VeCt°r  Ca"  be  defl‘ned‘  See  the 
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340  *** 


341  *** 


337  ***  USER  FATAL  MESSAGE  337,  B0T.I  AXIC  AND  AXIF  CARDS  USED  IN  BULK  DATA. 

Axisj/nimeLnc  sirucLura1  problems  and  hydroelastic  problems  are  entirely  different  and 
AXIC  and  AXIF  cards  are  mutually  exclusive  in  the  Bulk  Data  Deck. 

338  ***  USER  FATAL  MESSAGE  338,  AXISYMMETRIC  CARD  REQUIRED  IN  CASE  C0NTR0L  DECK. 

An  AXIC  or  AXIF  card  was  found  in  the  Bulk  Data  Deck  but  the  required  AXISYMMETRIC  card 
was  omitted  from  the  Case  Control  Deck. 

339  ***  USER  FATAL  MESSAGE  339,  ILLEGAL  USE  0F  AXISYMMETRIC  CARD  IN  CASE  C0NTR0L  DECK. 

An  AXISYMMETRIC  card  was  used  in  Case  Control  Deck  but  neither  an  AXIC  nor  an  AXIF  card 
was  present  in  the  Bulk  Data  Deck. 

BULK  DATA1  MESSAGE  34°’  PARAM  CARDS  REQUIRED  {aerJ}  RIGID  F0RMAT  ****  N0T  F0UND  ™ 
Refer  to  Section  3 for  the  PARAM  card  parameters  required  by  the  rigid  format  indicated. 

IS  K0TniNHBULKG§A?fl10RLTURNlD00FF!REP/LFREQ  ™“"  REqUIRE°  B'  S}  ™ID  «HW 

The  modal  frequency  range  or  the  number  of  modes  required  for  a modal  analysis  problem 
was  incorrectly  specified.  H 

342  ***  USER  FATAL  MESSAGE  342,  LM0DES  PARAM  F0UND  IN  BULK  DATA  WITH  HFREQ  0R  LFREQ. 

Only  one  or  the  other  of  the  two  methods  must  be  used  to  specify  the  range  of  modes  to  be 
used  in  a modal  analysis  problem. 

P3E0MITTED  MESSAGE  343,  N0DJE  PARAH  SPECIFIED  F0R  AER0  RIGID  F0RMAT  ****  BUT  PI,  P2,  0R 

A tape  operation  parameter  required  by  the  INPUTT2  module  was  missing. 

x^nSr!!^1^  MESSAGE  344,  PI,  P2,  0R  P3  PARAM  F0UND  IN  BULK  DATA  BUT  N0DJE  MISSING  0R 
TURNED  0FF. 

USER  FATAL  MESSAGE  345,  CTYPE  0R  NSEGS  PARAM  REQUIRED  BY  DISPLACEMENT  RIGID  F0RMAT  **** 
MISSING  0R  INC0RRECT. 

rnnLnAIAL  MESSAGE  346»  KINDEX  PARAM  REQUIRED  BY  DISPLACEMENT  RIGID  F0RMAT  15  MISSING  0R 
TURNED  0FF. 

The  harmonic  index  must  be  specified  for  problems  involving  normal  modes  with  cvclic 
symmetry.  J 

TuEDrnE^nTnESSAGE  347 * DYNAMIC  PRESSURE  (Q)  PARAM  REQUIRED  BY  AER0  RIGID  F0RMAT  11  N0T 
IN  BULK  DATA, 

x^LFATAL  HESSAGE  348>  FIRST  CHARACTER  0N  CARD  IS  NUMERIC.  INC0RRECT  F0RMAT  0R 
INC0RRECT  C0NTINUATI0N  0N  PREVI0US  CARD. 

Check  card  above  message  or  preceding  one  for  format  errors. 

USER  FATAL  MESSAGE  349,  PL0T  C0MMAND  ****  N0T  REC0GNIZED.  CHECK  SPELLING  AND  F0RMAT  0N 
THIS  CARD  AND  C0NTINUATI0N  0N  PREVI0US  0NE.  ^ 

USER  WARNING  MESSAGE  350,  0NLY  NASTRAN  GENERAL  PURP0SE  PL0TTER  IS  SUPP0RTED. 

run3nd  CALC0MP  plotters  are  no  longer  supported.  Plotter  will  default  to  NASTPLT  for  the 


343  *** 

344  *** 

345  *** 

346  *** 


347  *** 

348  *** 

349  *** 

350  *** 
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351  ***  USER  FATAL  MESSAGE  351,  KEYW0RD  ****  N0T  F0UND. 

A keyword  required  on  the  preceding  plot  comnand  card  was  not  present. 

351  ***  USER  FATAL  MESSAGE  351,  KEYW0RD  ****  N0T  REC0GNIZED. 

The  indicated  keyword  on  the  preceding  card  was  not  recognized. 

352  ***  USER  FATAL  MESSAGE  352,  C00RDINATE  AXES  INC0RRECTLY  DEFINED. 

The^coordinate  axes  for  the  plot  are  incorrectly  specified  on  the  preceding  AXES  or  PL0T 


353  ***  USER  FATAL  MESSAGE  353,  INC0RRECT  F0RMAT. 

Srr2tmfJrmIt!he  preCeding  plot  contro1  card  is  Incorrect.  Refer  to  Section  4.2  for  the 

354  ***  USER  WARNING  MESSAGE  354,  ****  IDENTIFICATI0N  NUMBER  N0T  DEFINED. 

SISK'S, us™.1"'  °r  S™BI,L  “entlfication  mmter  « not  specified. 

355  ***  USER  FATAL  MESSAGE  355,  DATA  TYPE  IS  INC0RRECT. 

The  type  of  a parameter  value  was  incorrectly  specified  on  the  previous  card. 

356  ***  USER  FATAL  MESSAGE  356,  0NE  0R  M0RE  REQUIRED  REAL  VALUES  MISSING. 

357  ***  USER  WARNING  MESSAGE  357,  CAMERA  0PTI0N  N0T  SPECIFIED. 

358  ***  USER  FATAL  MESSAGE  358,  THRU  MUST  BE  PRECEDED  AND  F0LL0WED  BY  INTEGER  VALUES. 

359  ***  USER  FATAL  MESSAGE  359,  THRU  RANGE  0VERLAPS  RANGE  0F  PREVI0US  THRU. 

360  ***  USER  FATAL  MESSAGE  360,  0NLY  DEF0RMATI0N  VALID  WITH  ****. 

CM0DAL^W°rdS  VEL0CITY  °r  ACCELERATI0N  ^ not  ^ used  with  keywords  STATIC,  M0OAL  or 

361  ***  USER  FATAL  MESSAGE  361,  CC0NEAX  ID  = ****.  0IJT  0F  1 T0  9999  PERMISSIBLE  RANGE. 

362  ***  USER  FATAL  MESSAGE  362,  MINIMUM  PR0BLEM  REQUIRES  ****  CARD.  N0NE  F0UND. 


362  ***  USER  FATAL  MESSAGE  362,  MINIMUM  PR0BLEM  REQUIRES  ****,  ****  0R  ****  CARD.  N0NE  F0UND. 


363 


364  ***  USER  FATAL  MESSAGE  364,  HARM0NIC  NUMBER  **** 
RANGE. 


USER  FATAL  MESSAGE  363,  RAN  0UT  0F  0PEN  C0RE  READING  ****  FILE  IN  ****  SUBR0UTINE. 

«2SK1Re,9i°!l  Si2j\’  Field  Length,  HIC0RE  allocation  or  the  length  of  the  ooen  core 
C0MM0N  block,  depending  on  the  machine  being  used.  P 

****  CARD.  0UT  0F  0 T0  ****  ALL0WABLE 

365  **■<  USER  FATAL  MESSAGE  365,  RING  ID  ****  0N  ****  CARD  0UT  0F  1 T0  999999  ALL0WABLE  RANGE. 

366  - USER^a™LsM|S|AGEe366.rSPCA*  SETID  - 301  » 102.  10.  A»D  102  ARE 

367  USER  FATAL  MESSAGE  367,  C0MP0NENT  SPECIFICATI0N  ****  ****  CARD  IS  INC0RRECT 
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368  *** 
501  *** 


502  *** 

503  *** 

504  *** 

505  *** 

506  *** 

507  *** 

508  *** 

509  *** 

510  *** 


511  *** 

512  *** 

513  *** 

514  *** 

515  *** 


USER  FATAL  MESSAGE  368,  RINGAX  CARD  WITH  RING  ID  = ****  HAS  A ZER0  RADIUS  SPECIFIED. 
SYSTEM  FATAL  MESSAGE  501,  MED  TABLE  INC0RRECT  F0R  THIS  SOLUTION. 

Input  to  subroutine  XSBSET  is  incorrect.  Look  for  format  error  in  array  SS. 

USER  FATAL  MESSAGE  502,  ILLEGAL  SUBSET  NUMBER  F0R  THIS  S0LUTI0N. 

User  specified  an  incorrect  subset  number  on  S0L  control  card. 

USER  FATA!  MESSAGE  503,  ILLEGAL  S0LUTI0N  NUMBER. 

User  specified  an  incorrect  solution  number  on  S0L  control  card. 

USER  FATAL  MESSAGE  504,  CANN0T  CHANGE  FR0M  S0LUTI0N  ***  T0  S0LUTI0N  ***. 

USER  FATAL  MESSAGE  505,  C0NTR0L  CARD  ****  IS  ILLEGAL. 

The  card  preceding  Message  505  cannot  be  processed  correctly. 

USER  FATAL  MESSAGE  506,  C0NTR0L  CARD  ****  DUPLICATED. 

The  card  preceding  Message  506  cannot  be  input  more  than  once. 

USER  FATAL  MESSAGE  507,  ILLEGAL  SPECIFICATION  0R  F0RMA7  0N  PRECEDING  CARD. 

USER  FATAL  MESSAGE  508,  PROBLEM  TAPE  MUST  BE  0N  PHYSICAL  TAPE  F0R  CHECKPOINTING 

sslsstss  assrtssf 

££  PR0BLEH  TAPE  HINTED.  0LD  PROBLEM  TAPE  ID  = ********, 
restart  ^ 1dentificati°"  not  match  the  identification  on  the  RESTART 

r,3rGE  510,  CHECKP0INT  DICTIONARY  EXCEEDS  C0RE  SIZE  - REMAINING  RESTART 

SSS*  “»  5-st.  s&nrsrs 

IGNORED™  HESSAGE  511 ’ DHAP  SEQUENCE  EXCEEDS  C0RE  SIZE  " r™NING  DMAP  INSTRUCTIONS 

511  JaTPrrSte0dUtou0tf.OPen  ^ Spl1t  tHe  DMA?  SeqUence  SDmewhere  P*"'  to  where  message 
USER  FATAL  MESSAGE  512,  0LD  PROBLEM  TAPE  IS  MISSING  AND  IS  NEEDED  F0R  RESTART. 

S*  Cnu  °n  RES™T  “nt"” card  “st  be  set“p  ■» 

USER  FATAL  MESSAGE  513,  ALTER  SEQUENCE  NUMBERS  ARE  OUT  0F  ORDER. 

USER  FATAL  MESSAGE  514,  ENDALTER  CARD  IS  MISSING. 

ALTER  deck  must  end  with  the  ENDALTER  control  card. 

USER  FATAL  MESSAGE  515,  END  INSTRUCTION  MISSING  IN  DMAP  SEQUENCE. 
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516  *** 

517  *** 

518  *** 

519  *** 

520  *** 

521  *** 

522  *** 

523  *** 

524  *** 

525  *** 

526  *** 


527  *** 

528  *** 

529  *** 
601  *** 


DMAP  sequence  must  end  with  the  END  control  card. 

USER  FATAL  MESSAGE  516,  UMF  TAPE  MUST  BE  MOUNTED  0N  PHYSICAL  TAPE  DRIVE. 

FttsUSrtTtS  MS&rn "cart.  aSSl9”d  t0  '*  as  " "«  tfto 

USER  FATAL  MESSAGE  517,  WR0NG  UMF  TAPE  M0UNTED  - TAPE  IQ  =:  ****^ 

number Pon  \lfe  ^UMF Contra ^canT.  °n  thS  UMF  tape  does  not  matc,1  the  taPe  identification 
USER  FATAL  MESSAGE  518,  CANN0T  USE  UMF  TAPE  F0R  RESTART. 

USER  FATAL  MESSAGE  519,  ID  CARD  MUST  PRECEDE  ALL  0THER  C0NTR0L  CARDS. 

USER  FATAL  MESSAGE  520,  C0NTR0L  CARD  ****  IS  MISSING. 

USER  FATAL  MESSAGE  521,  SPECIFY  A S0LUTI0N  0R  A DMAP  SEQUENCE  BUT  N0T  B0TH. 

cart*  °r 

USER  FATAL  MESSAGE  522,  NEITHER  A S0L  CARD  N0R  A DMAP  SEQUENCE  WAS  INCLUDED. 

See  Message  521. 

USER  FATAL  MESSAGE  523,  ENDALTER  CARD  0UT  0F  0RDER. 

The  ENDALTER  control  card  must  be  preceded  by  the  ALTER  deck. 

SYSTEM  FATAL  MESSAGE  524,  ALTERNATE  RETURN  TAKEN  WHEN  0PENING  FILE  ****. 

S&jF* 

SYSTEM  FATAL  MESSAGE  525,  ILLEGAL  F0RMAT  ENC0UNTERED  WHILE  READING  FILE  ****. 

Either  the  """»  ™ »r  it  does  not 

SrS™L  CHECK™“T  “ImPARV  BUT  0F  SEQUENCE  - REMAINING  RESTART  CAROS 

the  RESTABT  card  “st  * 

USER  FATAL  MESSAGE  527,  DUPLICATE  SUBSET  NUMBER  *****. 

“n  5s"SgGresct“E  fraVraKo!"  ™ FLF,'CT  SET  ****  WES  ™T  LIE  BE™E“  F1  *»  fnf. 

The  error  may  be  either  on  a FLFACT  card  or  on  an  AEFACT  card. 

USER  FATAL  MESSAGE  529,  MISSING  CEND  CARD. 

BES^LctSS  MctST  m ™E  “WE  CflR°  “ ILLESflL  * "ISSPEaE°-  EEE  THE 

S SSSL-E*  KS-ajr.W 
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description  of  function.  To  remove  the  error,  consult  Message  612  of  NASTRAN  Case 
Control  card  descriptions.  Section  2.3,  and  spell  your  request  correctly. 

602  ***  USER  WARNING  MESSAGE  602,  TW0  0R  M0RE  0F  THE  AB0VE  CARD  TYPES  DETECTED  WHERE  0NLY  0NE  IS 

LEGAL.  THE  LAST  F0UND  WILL  BE  USED. 

Remove  the  card  with  the  duplicate  meaning.  Note  that  some  cards  have  alternate  forms. 

603  ***  USER  FATAL  MESSAGE  603,  THE  AB0VE  CARD  D0ES  N0T  END  PR0PERLY.  C0MMENTS  SH0ULD  BE 

PRECEDED  BY  A D0LLAR  SIGN. 

Case  Control  cards  of  the  form,  name  = value,  should  not  contain  more  than  one  value. 
Refer  to  Section  2.3  for  a complete  description  of  the  card  or  precede  your  comments  with 
a dollar  sign. 

604  ***  USER  FATAL  MESSAGE  604,  THE  AB0VE  CARD  HAS  A N0N INTEGER  IN  AN  INTEGER  FIELD. 

Consult  Section  2.3  for  legal  values. 

605  ***  USER  FATAL  MESSAGE  605,  A SYMSEQ  0R  SUBSEQ  CARD  APPEARS  WITH0UT  A SYMC0M  0R  SUBC0M  CARD. 

SYMSEQ  or  SUBSEQ  cards  must  appear  in  a subcase  defined  by  a SYMC0M  or  SUBC0M  card. 
Check  your  Case  Control  Deck  order  and  relabel  your  combination  subcase. 

606  ***  USER  FATAL  MESSAGE  606,  A REQUEST  F0R  TEMPERATURE  DEPENDENT  MATERIALS  0CCURS  AT  THE 

SUBCASE  LEVEL.  0NLY  0NE  ALL0WED  PER  PR0BLEM. 

Only  one  temperature  field  for  materials  is  allowed  per  NASTRAN  run.  The  last  specified 
will  be  used  for  the  entire  run.  If  additional  ones  are  desired,  a modified  restart  is 
in  order. 

607  ***  USER  FATAL  MESSAGE  607,  A REPCASE  SUBCASE  MUST  BE  PRECEDED  BY  A SUBCASE  0R  SYM  SUBCASE. 

A REPCASE  subcase  is  an  attempt  to  re-output  the  previously  computed  case;  therefore  it 
cannot  be  the  first  subcase. 

608  ***  USER  FATAL  MESSAGE  60B,  THE  SET  ID  SPECIFIED  0N  THE  AB0VE  CARD  MUST  BE  DEFINED  PRI0R  T0 

THIS  CARD. 

Set  identification  numbers  must  be  specified  prior  to  their  use.  Also,  sets  specified 
within  a subcase  die  at  the  end  of  the  subcase.  Redefine  set  (or  define  set)  or  move  set 
out  of  subcase. 

609  ***  USER  FATAL  MESSAGE  609,  SUBCASE  DELIMITER  CARDS  MUST  HAVE  A UNIQUE  IDENTIFYING  INTEGER. 

Subcase  type  cards  must  have  an  identifying  integer.  These  numbers  must  be  strictly 
increasing.  Renumber  your  subcase  cards.  The  use  of  a nonblank  delimiter  (e.g.,  ,l=“) 
will  also  cause  this  message  to  occur. 

610  ***  USER  WARNING  MESSAGE  610,  N0  SET  ID  SPECIFIED.  ALL  WILL  BE  ASSUMED. 

611  ***  USER  FATAL  MESSAGE  611,  TEN  CARDS  HAVE  ILLEGAL  KEYW0RDS.  NASTRAN  ASSUMES  BEGIN  BULK  CARD 

IS  MISSING.  IT  WILL  N0W  PR0CESS  Y0UR  BULK  DATA. 

Only  ten  key  words  may  be  misspelled.  A common  source  of  this  error  may  be  the  omission 
of  the  0UTPUT(PL0T),  0UTPUT(XY0UT)  or  0UTPUT{XYPL0T)  delimiter  cards. 


612  ***  USER  FATAL  MESSAGE  612,  —LIST  0F  LEGAL  CASE  C0NTR0L  MNEM0NICS. 

This  message  is  caused  by  Messages  601  or  611. 

613  ***  USER  FATAL  MESSAGE  613,  THE  AB0VE  SET  C0NTAINS  'EXCEPT'  WHISH  IS  N0T  PRECEDED  BY  'THRU'. 
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Only  identification  numbers  included  in  THRU  statements  may  be  excepted. 
SET  request. 


Simplify  your 


614  ***  pr|5i0usAcardSSAGE  614,  THE  AB0VE  set  is  INC0RRECTLY  specified.  CHECK  FORMAT  ON  THIS  0R 


The  grammar  of  the  SET  list  is  incorrect  or  a continuation  card  is  missing. 

615  ***  USER  FATAL  MESSAGE  615,  AN  IMPROPER  0R  NO  NAME  GIVEN  TO  THE  AB0VE  SET. 

SET  lists  must  have  integer  names.  rhis  SET  list  does  not  have  one.  SET  10  = is  the 
correct  format.  Give  the  SET  a corre  t integer  name. 

616  “*  «0»RE“ESE™FT!i^“E  LIE5  “ RMGE  0F  ™EV,,,11S  ™RU  0R  EXCEPT- 

ESL’n  STUDi]iStc-C*un  be  followed  by  integers.  An  integer  larger  than  THRU  pair 
terminates  THRU.  Either  list  exceptions  explicitly,  use  2 THRUs  or  terminate  first  THRU. 

617  ***  “SER  FATAL  MESSAGE  617,  INCORRECT  0R  MISSING  VALUE  0N  CASE  CONTROL  CARD.  CHECK  F0R 

CORRECT  CARD  FORMAT. 

Most  integer  values  in  Case  Control  must  be  positive.  The  above  card  either  has  a 

1nt!9*r  or.a  RC°  ya1ue  j'n  Piace  of  a positive  integer.  Check  the  Case  Control 
Deck  documentation  in  Section  2.3  for  the  proper  card  format. 

618  ***  DMvcrr^ArnDrSSAGE  618,  PL0TTER  0UTPUT  IS  REQUESTED  BUT  THE  PROPER  PL0T  TAPE  IS  N0T  A 

riilOlCnL  Jnrh* 


NeitherPLTl  or  PLT2  is  a physical  tape.  Remove  the  plot  control  packet  or  set  up  the 
appropriate  tape* 

619  ***  USER  WARNING  MESSAGE  619,  SET  MEMBER  ***  BELONGS  T0  ***  THRU  ***. 

^hSeruDnraber  15  alread*  inched  in  a THRU.  The  individual  member  will  be  absorbed  in 


620  ***  USER  WARNING  MESSAGE  620,  SET  MEMBER  ***  IS  DUPLICATED  IN  SET  LIST. 

A set  member  is  listed  twice.  The  second  reference  will  be  deleted. 

621  ***  KuK  ***  THRtJ  ***  0VERLAPS  INTERVAL  ***  THRU  ***•  THE 

622  ***  USER  FATAL  MESSAGE  622,  REAL  VALUES  NOT  ALLOWED  IN  A THRU  SEQUENCE. 

623  USER  FATAL  MESSAGE  623,  UNEXPECTED  END-0F-REC0RD  0N  CASE  C0NTR0L  CARD.  CHECK  F0R  CORRECT 
CARD  FORMAT* 

624  ***  USER  FATAL  MESSAGE  624,  BEGIN  BULK  CARD  N0T  F0UND. 

625  ***  USER  FATAL  MESSAGE  625,  T00  LARGE  ID  0N  PRECEDING  SUBCASE  TYPE  CARD.  ALL  ID-S  MUST  BE 

Lfcbb  1 HAPi 

Reduce  the  size  of  your  subcase  identification  number.  Note  also  that  BCD  subcase 
identification  numbers  are  not  legal. 

626  ***  USER  FATAL  MESSAGE  626,  VALUES  IN  EXCEPT  MUST  BE  SPECIFIED  IN  ASCENDING  ORDER. 

627  ***  USER  FATAL  MESSAGE  627  THE  ABOVE  SUBCASE  HAS  BOTH  A STATIC  LOAD  AND  A REAL  EIGENVALUE 

btLECTI0N  — REM0VE  0NE. 
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Rigid  Formats  5 and  13  require  static  load  and  METHOD  selections  in  the  Case  Control 
Deck.  Both  a load  and  a METHOD  selection  cannot  take  place  in  the  same  subcase.  See 
Sections  3.6.4  and  3.14.4,  respectively,  for  subcase  requirements. 

628  ***  USER  FATAL  MESSAGE  628,  THERMAL,  DEFORMATION,  AND  EXTERNAL  L0ADS  CANN0T  HAVE  THE  SAME  SET 

IDENTIFICATI0N  NUMBER. 

Set  IDs  specified  on  the  L0AD,  TEMP(L0AD)  and  DEF0RM  Case  Control  cards  must  be  unique. 

629  ***  USER  WARNING  MESSAGE  629,  ECH0  CARD  HAS  REPEATED  0R  UNRECOGNIZABLE  SPECIFICATI0N  DATA- 

REPEATED  SPECIFICATI0NS  WILL  BE  IGN0RED,  UNREC0GNIZABLE  SPEC IFICATI0NS  WILL  BE  TREATED  AS 
S0RT. 

630  ***  USER  WARNING  MESSAGE  630,  ECH0  CARD  WITH  -NONE-  SPECIFICATION  HAS  ADDITIONAL 

SPECIFICATIONS  WHICH  WILL  BE  IGNORED. 

631  ***  USER  FATAL  MESSAGE  631,  PLOT  AND/0R  SET  COMMAND  CARD  MISSING  FROM  STRUCTURE  PLOTTER 

OUTPUT  PACKAGE. 

At  least  one  SET  and  one  PLOT  card  must  be  included  after  an  0UTPUT(PL0T)  card. 

632  ***  USER  FATAL  MESSAGE  632,  XYPL0T  COMMAND  CARDS  FOUND  IN  STRUCTURE  PLOTTER  OUTPUT  PACKAGE. 

Plot  command  cards  intended  for  an  OUTPUT (XYPL0T)  or  0UTPUT{XY0UT)  package  may  not  be 
used  in  an  0UTPUT(PL0T)  package.  Check  for  missing  0UTPUT(XYPL0T)  or  0UTPUT(XY0UT)  card. 

651  *»*  SYSTEM  FATAL  MESSAGE  651,  LOGIC  ERROR  IN  SUBROUTINE  IFP1B  WHILE  PROCESSING  SET  DATA  0N 
****  FILE. 

675  ***  USER  FATAL  MESSAGE  675,  AB0VE  CARD  DOES  N0T  BEGIN  WITH  A N0NNUMERIC  W0RD. 

676  ***  USER  FATAL  MESSAGE  676,  ****  IS  N0T  RECOGNIZED  AS  AN  XYPL0T  COMMAND  CARD  0R  PARAMETER. 

677  ***  USER  FATAL  MESSAGE  677,  ILLEGAL  VALUE  SPECIFIED. 

678  ***  USER  FATAL  MESSAGE  678,  ***  CONTRADICTS  PREVIOUS  DEFINITION. 

679  ***  USER  FATAL  MESSAGE  679,  ***  DELIMITER  ILLEGALLY  USED. 

680  ***  USER  FATAL  MESSAGE  680,  ****  ILLEGAL  IN  STATEMENT. 

681  ***  USER  FATAL  MESSAGE  681,  ****  IS  ILLEGAL  IN  STATEMENT. 

682  ***  USER  FATAL  MESSAGE  682,  ****  IS  ILLEGAL  IN  STATEMENT. 

683  ***  USER  FATAL  MESSAGE  683,  T00  MANY  SUBCASES.  MAXIMUM  = 200  0N  ANY  ONE  XY-0UTPUT  COMMAND 

CARD. 

684  ***  USER  FATAL  MESSAGE  684,  SUBCASE-ID  IS  LESS  THAN  1 0R  IS  N0T  IN  ASCENDING  ORDER. 

685  ***  USER  FATAL  MESSAGE  685,  ****  = POINT  0R  ELEMENT  ID  IS  ILLEGAL  (LESS  THAN  1). 

686  ***  USER  FATAL  MESSAGE  686,  NEGATIVE  OR  ZERO  COMPONENTS  ARE  ILLEGAL. 

687  ***  USER  FATAL  MESSAGE  687,  ALPHA-C0MP0NENTS  ARE  NOT  PERMITTED  F0R  STRESS  OR  FORCE  XY-0UTPUT 

REQUESTS. 

An  XYPL0T  command  for  stresses  and  forces  cannot  have  alphabetic  characters  in  the  item 
code.  See  the  tables  in  Section  4. 3. 2. 5 for  the  proper  format. 

688  ***  USER  FATAL  MESSAGE  688,  ****  COMPONENT  NAME  N0T  RECOGNIZED. 

689  ***  USER  FATAL  MESSAGE  689,  LAST  CARD  ENDED  WITH  A DELIMITER  BUT  N0  CONTINUATION  CARD  WAS 
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PRESENT. 

690  ***  USER  FATAL  MESSAGE  690,  TYPE  0F  CURVE  WAS  N0T  SPECIFIED.  (E.G.,  DISPLACEMENT,  STRESS, 

1 1 U*  J 

691  ***  USER  FATAL  MESSAGE  691,  M0RE  THAN  2 0R  UNEQUAL  NUMBER  0F  C0MP0NENTS  F0R  IDENTIFICATI0N 

NUMBERS  WITHIN  A SINGLE  FRAME. 

692  ***  USER  FATAL  MESSAGE  692,  XY-0UTPUT  C0MMAND  IS  INC0MPLETE. 

693  ***  USER  FATAL  MESSAGE  693,  INSUFFICIENT  C0RE  F0R  SET  TABLE.  AT  LEAST  ****  M0RE  W0RDS 

NEEDED. 

694  ***  USER  FATAL  MESSAGE  694,  AUT0  0R  PSDF  REQUESTS  MAY  N0T  USE  SPLIT  FRAME,  THUS  0NLY  0NE 

C0MP0NENT  PER  ID  IS  PERMITTED. 

695  ***  USER  FATAL  MESSAGE  695,  C0MP0NENT  VALUE  = ****  IS  ILLEGAL  F0R  AUT0  0R  PSDF  VECT0R 

REQUESTS. 

696  ***  USER  FATAL  MESSAGE  696,  C0MP0NENT  VALUE  = ********  is  ILLEGAL  F0R  VECT0R  TYPE  SPECIFIED. 

697  ***  USER  FATAL  MESSAGE  697,  XYPL0T,  XYPRINT,  XYPUNCH,  XYPEAK,  0R  XYPAPL0T  CARD  N0T  F0UND  IN 

XY  PL0TTER  0UTPUT  PACKAGE. 

697  ***  USER  WARNING  MESSAGE  697,  SET  ****  N0T  DEFINED.  FIRST  SET  DEFINED  WILL  BE  USED. 

698  ***  USER  FATAL  MESSAGE  698,  N0  SETS  DEFINED  F0R  PL0TS. 

699  ***  USER  FATAL  MESSAGE  699,  ****  ELEMENT  IS  INVALID. 

An  element  type  was  incorrectly  specified  on  a plot  SET  card.  Refer  to  subsection 
4. 2. 2. 4 for  correct  element  type  names. 

700  ***  USER  FATAL  MESSAGE  700,  SET  ****  REQUESTED  0N  {™J-  CARD  HAS  N0T  BEEN  DEFINED. 

702  ***  USER  FATAL  MESSAGE  702,  PL0T  FILE  ****  D0ES  N0T  EXIST. 

703  ***  USER  FATAL  MESSAGE  703,  SET  ****  REQUESTED  0N  FIND  CARD  N0T  IN  GPSETS  FILE. 

969  ***  USER  FATAL  MESSAGE  969,  C0MP0NENT  VALUE  = ****  IS  ILLEGAL  F0R  VECT0R  TYPE  SPECIFIED. 

975  ***  USER  WARNING  MESSAGE  975,  XYTRAN  D0ES  N0T  REC0GNIZE  ****  AND  IS  IGN0R1NG. 

976  ***  USER  WARNING  MESSAGE  976,  0UTPUT  DATA  BL0CK  ****  IS  PURGED.  XYTRAN  WILL  PROCESS  ALL 

REQUESTS  0THER  THAN  PL0T. 

977  ***  USER  WARNING  MESSAGE  977,  FOLLOWING  NAMED  DATA  BL0CK  IS  N0T  IN  S0RT2  FORMAT. 

978  ***  USER  WARNING  MESSAGE  978,  XYTRAN  MODULE  FINDS  DATA  BLOCK  {****)  PURGED,  NULL,  0R 

INADEQUATE,  AND  IS  IGNORING  XY-0UTPUT  REQUEST  FOR  - ****  ~ CURVES. 

979  ***  USER  WARNING  MESSAGE  979,  AN  XY-0UTPUT  REQUEST  FOR  POINT  0R  ELEMENT  ID  ****  - ****  - 

CURVE  IS  BEING  PASSED  OVER.  THE  ID  COULD  N0T  BE  FOUND  IN  DATA  BLOCK  ****. 

980  ***  USER  WARNING  MESSAGE  980,  INSUFFICIENT  CORE  T0  HANDLE  ALL  DATA  F0R  ALL  CURVES  0F  THIS 

FRAME  ID  = ****  COMPONENT  = ****  DELETED  FR0M  OUTPUT. 

981  ***  USER  WARNING  MESSAGE  981,  COMPONENT  = ****  F0R  ID  * ****  IS  T00  LARGE.  THIS  COMPONENTS 

CURVE  N0T  OUTPUT. 

982  ***  USER  WARNING  MESSAGE  982,  FORMAT  OF  SDR3  INPUT  DATA  BL0CK  ****  D0ES  N0T  PERMIT  SUCCESSFUL 

S0RT2  PROCESSING. 
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983  ...  usm  HAMMS  "ESSW  983,  STO INSUFFICIENT  C0RE  T0  PERF0RM  S0RT2  0N  INPUT  DATA  BL0CK 

984  ***  USER  WARNING  MESSAGE  984,  SDR3  FINDS  OUTPUT  DATA  6L0CK  ****  PURGED. 

985  ***  USER  WARNING  MESSAGE  985,  SDR3  FIND  SCRATCH  ****  PURGED. 

986  ***  USER  WARNING  MESSAGE  986,  INSUFFICIENT  C0RE  F0R  SDR3. 

991  ***  USER  WARNING  MESSAGE  991,  XYPL0T  INPUT  DATA  FILE  ****  N0T  F0UND.  XYPL0T  ABAND0NED. 

The  input  data  file  probably  has  been  purged  and  there  were  no  plots  to  be  done. 

992  ***  SIS™  f€SSAGE  "2>  XYPL0T  iNPUT  °ATA  FILE  REC0RDS  100  SH0RT‘  XYPl-0T 

feasibTf  ^ file  records  have  invalid  word  counts  and  further  plotting  is  not 

993  ***  cy^REW^I****ESS^^993^XYPL0T^F0UND  0DD  N0.  0F  VALUES  F0R  DATA  PAIRS  IN  FRAME  ****, 

May  indicate  a bad  input  file,  but  plotting  continues. 

994  ***  USER  WARNING  MESSAGE  994,  XYPL0T  0UTPUT  FILE  NAME  ****  N0T  F0UND.  XYPL0T  ABAND0NED. 

useless!  fll<?  required  for  plott1n9  has  not  been  properly  set  up  and  further  plotting  is 

997  ***  jgERp^WjMBSAGEpMJ,  N0.  ***.  FRAME  N0.  ****  INPUT  DATA  INCOMPATIBLE.  ASSUMPTIONS 
N0.  ***  may  take  any  value  from  1 to  4 with  the  following  meanings: 

2*  toe51DiaJriXxmml5mn  T*1!  n this  value  is  zero>  then  x maximum  is  set 

j .an»  X minimum  to  -5.0,  otherwise  5 times  the  absolute  value  of  X maximum  i<? 
added  to  X maximum  and  subtracted  from  X minimum.  maximum  is 


2. 

3. 

4. 


Specified  X maximum  is  smaller  than  X minimum.  The  values  are  reversed. 

Same  meaning  as  number  1 except  for  Y maximum  and  Y minimum. 

Same  meaning  as  number  2 except  for  Y maximum  and  Y minimum. 


998 


XYPL0T  ABAND0NEd!SSAGE  "8’  XYPL0T  PL0TTER  0R  ™ME  mY  N0T  CHANGE  F0R  L0WER  FRAME, 
frames. 0Pti0^,  S1Ze  °f  Paper  and  plotter  tVPe  must  be  the  same  for  upper  and  lower 
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Or 


6.3  EXECUTIVE  MODULE  MESSAGES 

1001  ***  SYSTEM  FATAL  MESSAGE  1001,  0SCAR  N0T  F0UND  IN  DPL. 

0SCAR  file  not  present  (destroyed)  in  Data  Pool  Dictionary. 

1002  ***  SYSTEM  FATAL  MESSAGE  1002,  0SCAR  C0NTAINS  N0  M0DULES. 

XSFA  found  no  modules  on  0SCAR  needing  file  allocation. 

1003  ***  SYSTEM  FATAL  MESSAGE  1003,  P00L  C0ULD  N0T  BE  0PENED. 

Data  Pool  File  (P00L)  not  present  (destroyed)  in  FIST. 

1004  ***  SYSTEM  FATAL  MESSAGE  1004,  ILLEGAL  E0F  0N  P00L. 

End-of-file  encountered  before  0SCAR  file  reached  on  Data  Pool. 

1011  ***  SYSTEM  FATAL  MESSAGE  1011,  MD  0R  S0S  TABLE  0VERFL0W. 

Module  description  or  serial  0SCAR  table  overflowed. 

1012  ***  SYSTEM  FATAL  MESSAGE  1012,  P00L  C0ULD  N0T  BE  0PENED. 

Data  Pool  File  (P00L)  not  present  (destroyed)  in  FIST. 

1013  ***  SYSTEM  FATAL  MESSAGE  1013,  ILLEGAL  E0R  0N  P00L. 

0SCAR  record  has  illegal  format. 

1014  ***  SYSTEM  FATAL  MESSAGE  1014,  P00L  FILE  MIS-P0SITI0NED. 

0SCAR  (P00L)  file  not  at  position  passed  in  XSFA  calling  sequence. 

1021  ***  SYSTEM  FATAL  MESSAGE  1021,  FIAT  0VERFL0WED. 

FIAT  /XFIAT/  Table  overflowed  - reduce  number  of  logical  files.  See  Section  2 of  the 
Programmer’s  Manual. 

1031  ***  SYSTEM  FATAL  MESSAGE  1031,  DPL  0VERFL0W. 

Data  Pool  Dictionary  /XDPL/  overflowed  - increase  compiled  size.  See  Section  2 of  the 
Programmer’s  Manual. 

1032  ***  SYSTEM  FATAL  MESSAGE  1032,  P00L  0R  FILE  BEING  P00LED/UN-P00LED  C0ULD  N0T  BE  0PENED. 

Files  not  present  (destroyed)  in  FIST. 

1033  ***  SYSTEM  FATAL  MESSAGE  1033,  ILLEGAL  E0F  0N  FILE  BEING  P00LED. 

File  being  pooled  has  illegal  format. 

1034  ***  SYSTEM  FATAL  MESSAGE  1034,  ILLEGAL  E0R  0N  FILE  BEING  P00LED. 

File  being  pooled  has  illegal  format  (bad  header). 

1035  ***  SYSTEM  FATAL  MESSAGE  1035,  EQUIV  INDICATED,  N0NE  F0UND. 

File  (data  block)  equivalence  not  found  as  indicated  by  XSFA. 

1041  ***  SYSTEM  FATAL  MESSAGE  1041,  0LD/NEW  P00L  C0ULD  N0T  BE  0PENED. 
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1051  *** 


1101  *** 


1102  *** 


1103  *** 


1104  *** 


1105  *** 


1106  *** 


1107  *** 


1108  *** 


1109 


1126  *** 


1127  *** 


1128  *** 


H29  *** 


Files  not  present  (destroyed)  in  FIST. 

SYSTEM  FATAL  MESSAGE  1051,  FIAT  0VERFL0W, 

™5ra»™Ts/  Manual(°Wet*  ' rKl"Ce  n“"ber  0f  1oglM’  fi,“-  s*>  Section  2 of  the 

USER  FATAL  MESSAGE  1101,  C0ULD  N0T  0PEN  FILE  NAMED  ********^ 

Data  block  has  not  been  generated. 

SYSTEM  FATAL  MESSAGE  1102,  C0ULD  N0T  0PEN  FILE  NAMED  ********. 

/XFIST/, ^/UpFlsy1 or  /XXFIAT/ Jable  F,ile  linkage  is  broken.  Look  for  error  in 

SYSTEM  FATAL  MESSAGE  1103,  UNABLE  T0  P0SITI0N  DATA  P00L  FILE  C0RRECTLY. 

Contents  of  /XDPL/  do  not  correspond  to  contents  of  P00L  file. 

SYSTEM  FATAL  MESSAGE  1104,  FDICT  TABLE  IS  INC0RRECT. 

Subroutine  XCHK  is  not  generating  FDICT  correctly. 

USER  FATAL  MESSAGE  1105,  CANN0T  FIND  DATA  BL0CK  NAMED  ********  HEADER  REC0RD  - ********. 
Data  block  name  or  equivalenced  data  block  name  must  match  header  record. 

AVAILABLE?  1106s  CHECKP0INT  DICTI^ARY  0VERFL0WED  THERE  IS  N0  M0RE  C0RE 

Restart  problem  from  this  point  with  dictionary  available. 

REELS?  FATAL  MESSAGE  1107>  CANN0T  FIT  mTA  BL0CK  NAMED  ********  TW0  PR0BLEM  TAPE 

Use  full  tape  reels  for  Problem  Tape. 

SYSTEM  FATAL  MESSAGE  1108,  PURGE  TABLE  0VERFL0WED . 

SkS?  at  °ne  “*  bj  rsp1^  ‘ »*»»'• 

SYSTEM  FATAL  MESSAGE  1109,  CANN0T  FIND  DATA  BL0CK  NAMED  NXPTDC  HEADER  REC0RD  = ******** 

SYSTEM  FATAL  MESSAGE  1126,  ADDRESS  0F  BUFFER  LESS  THAN  ADDRESS  0F  /XNSTRN/. 

Highly  unlikely.  Program  bug  or  machine  error. 

SYSTEM  FATAL  MESSAGE  1127,  BUFFER  ASSIGNED  EXTENDS  INT0  MASTER  INDEX  AREA. 

Calling  program  bug  in  buffer  allocation  or  first  word  of  /SYSTEM/  has  been  altered. 

«Af™E™ECTE0ESfl(SI.1128’  * " BPE"  “LL  “ITHflUT  REMIND'  ™E  BL««  «™®  HEAD  O0ES  TOT 
Probably  1/0  Error. 

SYSTEM  FATAL  MESSAGE  1129,  0N  A CALL  WRITE  THE  W0RD  C0UNT  IS  NEGATIVE. 
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Definite  calling  program  error. 

1130  ***  p0sIfl0NED^IS^N0T^ACCEPTABLE^  A CALL  ™E  C0rJTR0L  W0RD  AT  WHICH  THE  FILE  Is 

Attempt  to  read  string  formatted  record  which  is  not  allowed. 

1131  ***  SYSTEM  FATAL  MESSAGE  1131,  L0GICAL  REC0RD  TRAILER  N0T  REC0GNIZABLE  AS  SUCH. 

Probable  GIN0  bug  or  hardware  error. 

1132  ***  SYSTEM  FATAL  MESSAGE  1132,  UNREC0GNIZABLE  C0NTR0L  W0RD  DURING  PR0CESSING  0F  A BCKREC 


Probable  GIN0  bug  or  hardware  error. 

1133  ***  SYSTEM  FATAL  MESSAGE  1133,  AFTER  A P0SITI0NING  CALL  T0  106600,  DURING  PR0CESSING  0F  A 

BCKREC  CALL  THE  BL0CK  READ  WAS  N0T  THE  EXPECTED  0NE.  . v 

Probable  106600  bug  or  possible  1/0  error. 

1134  ***  llrm  isTN0TMsupp0RTED34s  CALL  skpfil  IN  A F0RWARD  DIRECTI0N  m A FILE  N0T  0PENED  F0R 


1135  ***  SYSTEM  FATAL  MESSAGE  1135,  FILP0S  WAS  CALLED  0N  A FILE  0PENED  F0R  0UTPUT. 

1136  ***  SYSTEM  FATAL  MESSAGE  1136,  ENDPUT  WAS  CALLED  WITH  BL0CK  (8)  = -1. 

Most  likely  PUTSTR  was  not  called  first. 

1137  ***  SYSTEM  FATAL  MESSAGE  1137,  M0RE  TERMS  WRITTEN  IN  STRING  THAN  WERE  AVAILABLE  T0  WRITE. 

Most  likely  subroutine  logic  error. 

1138  ***  SYSTEM  FATAL  MESSAGE  1138,  CURRENT  BUFFER  P0INTER  EXCEEDS  LAST  DATA  W0RD  IN  BL0CK. 

Probably  a bug  in  PUTSTR  in  the  computation  of  the  number  of  terms  available  to  write  in 
a string. 


1139  ***  SYSTEM  FATAL  MESSAGE  1139,  0N  AN  INITIAL  CALL  T0  GETSTR,  THE  REC0RD  IS  N0T  P0SITI0NED  AT 
THE  C0LUMN  HEADER. 


Either  the  record  is  not  a string  formatted  record,  or  the  calling  routine  has  not  made  a 
proper  sequence  of  GETSTR,  ENDGET  calls. 

1140  ***  SYSTEM  FATAL  MESSAGE  1140,  STRING  DEFINITI0N  W0RD  N0T  REC0GNIZABLE. 

Probable  cause  is  a failure  to  call  ENDGET  to  complete  processing  of  the  previous  string. 

1141  ***  SYSTEM  FATAL  MESSAGE  1141,  FIRST  W0RD  0F  A D0UBLE  PRECIS I0N  STRING  IS  N0T  0N  A D0UBLE 

PRECISI0N  B0UNDARY. 

This  error  is  probably  due  to  a bug  in  any  of  PUTSTR,  0PEN  or  NASTI0,  all  of  which  have 
responsibility  for  ensuring  proper  alignment. 

1142  ***  SYSTEM  FATAL  MESSAGE  1142,  CURRENT  BUFFER  P0INTER  IS  BEY0ND  RANGE  0F  INF0RMATI0N  IN 


Either  an  attempt  to  read  beyond  end-of-information  or  a GIN0  logic  bug. 

1143  ***  SYSTEM  FATAL  MESSAGE  1143,  0N  AN  INITIAL  CALL  T0  GETSTB,  THE  FILE  IS  N0T  P0SITI0NED  AT  Af 
ACCEPTABLE  P0INT. 
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1144 

1145 

1146 

1147 

1148 

1149 

1150 

1151 

1152 

1153 

1154 

1155 

1156 

1157 

1158 

1159 

1160 

1161 

1162 


File  should  be  positioned  at  the  beginning  of  record  or  at  end-of-file. 

***  SYSTEM  FATAL  MESSAGE  1144,  END-0F-SEGMENT  C0NTR0L  W0RD  SH0ULD  HAVE  IMMEDIATELY  PRECEDED 
CURRENT  P0SITI0N  AND  IT  DID  N0T. 

GIN0  logic  error. 

***  SYSTEM  FATAL  MESSAGE  1145,  C0LUMN  TRAILER  N0T  F0UND. 

Previous  record  to  be  read  backwards  is  not  a string  formatted  record. 

***  SYSTEM  FATAL  MESSAGE  1146,  PREVI0US  REC0RD  T0  BE  READ  BACKWARDS  WAS  N0T  WRITTEN  WITH 
STRING  TRAILERS. 

***  SYSTEM  FATAL  MESSAGE  1147,  STRING  REC0GNITI0N  W0RD  N0T  REC0GNIZED. 

A subroutine  may  not  have  called  GETSTB  to  indicate  completion  of  processing  of  previous 
string  or  a bug  in  GETSTB  logic. 

***  SYSTEM  FATAL  MESSAGE  1148,  REC0RD  C0NTR0L  W0RD  N0T  IN  EXPECTED  P0SITI0N. 

Logic  error  in  GETSTB  or  PUTSTR  when  string  was  written. 

***  SYSTEM  FATAL  MESSAGE  1149,  RECTYP  WAS  CALLED  F0R  A FILE  0PENED  F0R  0UTPUT . 

Not  allowed. 

***  SYSTEM  FATAL  MESSAGE  1150,  RECTYP  MUST  BE  CALLED  WHEN  THE  FILE  IS  P0SITI0NED  AT  THE 
BEGINNING  0F  A REC0RD. 

***  SYSTEM  FATAL  MESSAGE  1151,  0N  A CALL  T0  0PEN  THE  BUFFER  ASSIGNED  0VERLAPS  A PREVI0USLY 
ASSIGNED  BUFFER. 

***  SYSTEM  FATAL  MESSAGE  1152,  CALL  T0  0PEN  F0R  AN  ALREADY  0PEN  FILE. 

***  SYSTEM  FATAL  MESSAGE  1153,  FILE  N0T  0PEN. 

***  SYSTEM  FATAL  MESSAGE  1154,  GIN0  REFERENCE  NAME  N0T  IN  FIST  0R  FILE  N0T  0PEN. 

***  SYSTEM  FATAL  MESSAGE  1155,  CALL  T0  GETSTR  0CCURRED  WHEN  THE  FILE  WAS  P0SITI0NED  AT 

END-0F-FILE. 

***  SYSTEM  FATAL  MESSAGE  1156,  ATTEMPTED  T0  WRITE  0N  AN  INPUT  FILE. 

***  SYSTEM  FATAL  MESSAGE  1157,  ATTEMPTED  T0  READ  FR0M  AN  0UTPUT  FILE. 

***  SYSTEM  FATAL  MESSAGE  1158,  A CALL  T0  BLDPK  0R  PACK  IN  WHICH  EITHER  TYPIN  0R  TYP0UT  IS  0UT 

0F  RANGE. 

***  SYSTEM  FATAL  MESSAGE  1159,  R0W  P0SITI0NS  0F  ELEMENTS  FURNISHED  T0  ZBLPKI  0R  BLDPKI  ARE 
N0T  IN  M0N0T0NIC  INCREASING  SEQUENCE. 

***  SYSTEM  FATAL  MESSAGE  1160,  0N  A CALL  T0  BLDPKN,  FILE  NAME  D0ES  N0T  MATCH  PREVI0US  CALLS. 

BLDPK  was  not  called  prior  to  a call  to  BLDPKN. 

***  SYSTEM  FATAL  MESSAGE  1161,  A CALL  T0  INTPK  0R  UNPACK  IN  WHICH  TYP0UT  IS  0UT  0F  RANGE. 

***  SYSTEM  FATAL  MESSAGE  1162,  0N  AN  ATTEMPT  T0  READ  A SUBINDEX  AT  THE  TIME  0F  A CALL  T0  0PEN 

AN  END-0F-FILE  WAS  ENC0UNTERED  0R  WR0NG  NUMBER  0F  W0RDS  READ. 

The  file  has  never  been  written  and  106600  failed  to  detect  it;  possible  1/0  error. 
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1163  *** 

1164  *** 

1165  *** 

1166  *** 

1167  *** 

1168  *** 

1169  *** 

1170  *** 

1171  *** 


SYSTEM  FATAL  MESSAGE  1163,  A READ  ATTEMPT  WHEN  THE  CORRESPONDING  SUBINDEX  IS  ZERO. 

c"°lTBd'i™FIETOs“S»BaNtsThU?fl'?ad  PMt-tte  ^-f-tnforwtlon.  However,  if 
position.  S“SpaCt  15  subr0"t"“  error  in  saving  and  returning  a correct  file 

^%5£S  SVSffiWS!  SSZ’tAiSfr F,L£ • EI™“  * 

1/0  error. 

END-0F~INF0RMAT I0NGWAS  1ENC0UNTEREdIT^^P ' T0  REA°  A SEQUENTIAL  FILE»  AN  END-0F-FILE  0R  AN 
EnSX  HESSAGE  11665  0N  AN  ATTEMPT  T0  READ  A SEQUENTIAL  FILE,  A L0NG  REC0RD  WAS 

ENC0UNTEREd!  MESSAGE  1167»  0N  m ATTEMPT  T0  READ  A SEQUENTIAL  FILE,  A SH0RT  REC0RD  WAS 

SUpStEd!^  MESSAGE  1168>  A CALL  T0  106600  WITH  0PC0DE=5  { F0RWARD  SPACE)  IS  N0T 

SYSTEM  FATAL  MESSAGE  1169,  ILLEGAL  CALL  TYPE,  L0GIC  ERR0R  IN  I066OD. 

SYSTEM  FATAL  MESSAGE  1170,  ILLEGAL  CALL  T0  NASTI0,  L0GIC  ERR0R  IN  106600. 

SK  SIx'pEcS'fHERE"  P0SITI0N  MLL’  ™E  BL0CK  NUMBER  RE^TED  IS  N0T  F0UND  IN 


fn'NASTlS?  Call6r  haS  Wn‘tten  in  the  area  Turn  1 shed  to  NASTI0  or  there  fs  a logic  error 

SK  incorrect!72,  WHEN  ATTEMPTING  T0  read  A NEW  index,  the  NUMBER  0F  words 

Either  an  1/0  error  or  logic  error  in  NASTI0. 

1201  ***  SYSTEM  FATAL  MESSAGE  1201,  FIAT  0VERPL0W. 

KSJr.-™/  MsrmaV.°Wed  ' ^ n“ber  °f  *ee  Section  2.4  of  the 

1202  ***  SYSTEM  FATAL  MESSAGE  1202,  DPL  0VERFL0W. 

““gr»PSr?s“a™T  “■*"«>  »)»•  See  Section  2.4  of  the 

1300  SYSTEM  FATAL  MESSAGE  1300,  ENO-0F-FILE  WAS  CALLED  0N  A FILE  OPEN  F0R  INPUT. 

1301  ***  SYSTEM  FATAL  MESSAGE  1301,  END-0F-FILE  ENC0UNTERED. 

An  error  in  the  calling  program  caused  an  unexpected  end-of-file. 

1302  ***  SYSTEM  FATAL  MESSAGE  1302,  ZER0  LENGTH  REC0RD  SEGMENT  ENC0UNTERED. 

A zero  length  record  segment  occurred  before  the  last  record  in  a block. 

1303  ***  SYSTEM  FATAL  MESSAGE  1303,  ATTEMPT  10  GET  A STRING  PRI0R  T0  INF0RMATI0N. 

There  is  an  error  in  the  calling  program. 

1304  ***  SYSTEM  FATAL  MESSAGE  1304,  UNREC0GNIZED  C0NTR0L  W0RD. 


6.3-5  (09/30/83) 


DIAGNOSTIC  MESSAGES 


1305 

1306 

1307 

1308 

1309 

1310 

1311 

1312 

1313 

1314 

1315 

1316 

1317 

1318 

1319 

1320 

1321 

1322 

1323 

1324 


The  calling  program  may  have  overwritten  a buffer. 

***  SYSTEM  FATAL  MESSAGE  1305,  BL0CK  NUMBER  CHECK  FAILED. 

In  the  process  of  making  a data  block  core  resident,  the  block  number  did  not  have  the 
expected  value. 

***  SYSTEM  FATAL  MESSAGE  1306,  BL0CK  NUMBER  IN  BL0CK  T0  BE  WRITTEN  D0ES  N0T  MATCH  NUMBER  IN 
FILE  C0NTR0L  BL0CK. 

***  SYSTEM  FATAL  MESSAGE  1307,  BL0CK  NUMBER  0F  BL0CK  T0  BE  WRITTEN  IS  N0T  IN  CURRENT  UNIT. 

The  block  number  was  not  in  the  current  unit  and  not  equal  to  the  block  number  in  the 
preceding  unit. 

***  SYSTEM  FATAL  MESSAGE  1308,  ATTEMPT  T0  READ  BEY0NO  DATA. 

***  SYSTEM  FATAL  MESSAGE  1309,  C0RE  RESIDENT  DATA  BL0CK  NUMBER  D0ES  N0T  MATCH  NUMBER  IN  FILE 
C0NTR0L  BL0CK. 

***  SYSTEM  FATAL  MESSAGE  1310,  P0INTER  T0  NEXT  C0RE  RESIDENT  DATA  BL0CK  IS  ZER0. 

Next  block  should  be  in  core. 

***  SYSTEM  FATAL  MESSAGE  1311,  BL0CK  NUMBER  T0  BE  READ  IS  N0T  INCLUDED  IN  CURRENT  CHAIN  0F 
UNITS. 

***  SYSTEM  FATAL  MESSAGE  1312,  BL0CK  NUMBER  0F  BL0CK  READ  FR0M  DISK  D0ES  N0T  MATCH  NUMBER  IN 
FILE  C0NTR0L  BL0CK. 

***  SYSTEM  FATAL  MESSAGE  1313,  P0INTER  T0  C0RE  RESIDENT  DATA  BL0CK  IS  P0SITI0NED  PRI0R  T0 
INF0RMATI0N. 

***  SYSTEM  FATAL  MESSAGE  1314,  ATTEMPT  T0  P0SITI0N  A FILE  0PENED  T0  WRITE. 

***  SYSTEM  FATAL  MESSAGE  1315,  BL0CK  NUMBER  N0T  F0UND. 

Logic  error  in  an  attempt  to  position  a core  resident  data  block. 

***  SYSTEM  FATAL  MESSAGE  1316,  N0  DATA  EVENT  C0NTR0L  BL0CK  AVAILABLE. 

***  SYSTEM  FATAL  MESSAGE  1317,  ERR0R  IN  INTERNAL  SUBR0UTINE  IN  NASTI0. 

***  SYSTEM  FATAL  MESSAGE  1318,  ATTEMPT  T0  READ  BEY0ND  END-0F-DATA. 

***  SYSTEM  FATAL  MESSAGE  1319,  DCB  SYNCHR0N0US  ERR0R  DETECTED. 

Data  control  block  improperly  written. 

***  SYSTEM  FATAL  MESSAGE  1320,  FIRST  TERM  IN  R0W  IS  N0T  A DIAG0NAL  TERM. 

***  SYSTEM  FATAL  MESSAGE  1321,  FIRST  TERM  IN  R0W  IS  N0T  A DIAG0NAL  TERM. 

***  SYSTEM  FATAL  MESSAGE  1322,  BAD  STATUS  RETURN  0N  A NTRAN  READ  CALL. 

Possible  1/0  error. 

***  SYSTEM  FATAL  MESSAGE  1323,  END-0F-DATA  ENC0UNTERED. 

The  unit  on  which  the  end-of-data  occurred  is  not  a tape. 

***  SYSTEM  FATAL  MESSAGE  1324,  INC0RRECT  W0RD  C0UNT  0N  A NTRAN  READ  CALL. 
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1325 

1326 

1327 

1701 

1702 

1704 

1705 

1706 


A NTRAN  WRITE  CALL. 


1707 

1708 

1709 

1710 

1711 

1712 


Number  of  words  read  by  NTRAN  is  incorrect. 

***  SYSTEM  FATAL  MESSAGE  1325,  BAD  STATUS  RETURN 
Possible  1/0  error. 

***  SYSTEM  FATAL  MESSAGE  1326,  INCORRECT  NUMBER  OF  WORDS  PASSED  BY  NTRAN. 

SYSTEM  FATAL  MESSAGE  1327,  ILLEGAL  RETURN  FR0M  FWDREC. 

***  SYSTEM  WARNING  MESSAGE  1701,  AVAILABLE  CURE  EXCEEDED  BY  LINE  IMAGE  BLOCKS. 

*I*I***FF0fif,ATI0N  MESSAGE  1702,  UTILITY  MODULE  SEEMAT  WILL  ABANDON  PROCESSING  DATA  BLOCK 
***  USER  WARNING  MESSAGE  1704,  PL0T  FILE  - ****  N0T  SET  UP 

SYSTEM  WARNING  MESSAGE  1705,  L0GIC  ERR0R  AT  STATEMENT  *****  IN  SUBR0UTINE  SEEMAT. 

S^I&R^1Sl.PRECEDI"B  BULK  DATA  DECK  HAS  BEEN  CANCELED  AND  WILL  N0T 

Master^Fife?9  !£Sol^  pre?luJhe  its inclusion  on  the  User’s 

Any  subsequent  Bulk  Data  Decks  will  b I placed 

***  USER  FATAL  MESSAGE  1707,  ILLEGAL  TID  VALUE  0N  UMF  CARD. 

value  SnVtaheUeUMFSetdap°e  beingTnp^t ^ sTeSecVon* 2^  forVt?! Is""  mUSt  matCh  the  TID 
SYSTEM  FATAL  MESSAGE  1708,  UMFEDT  - UNEXPECTED  E0F  FR0M  READ. 

Editor  Subroutine  UMFEDT?55396  ind7'Cates  a Pr°9ram  failure  in  the  User's  Master  File 
SYSTEM  FATAL  MESSAGE  1709,  UMFEDT  - UNEXPECTED  E0F  FR0M  READ. 


1713 


Editor  subroutine  UMFEDT?55396  indlcates  d Program  failure  in  the  User’s  Master  File 
***  NUYMS™0RAJ?TPMESSAGE  1710)  UMFEDT  UNABLE  70  0PEN  ^E  0E  THE  PERMANENT  NASTRAN  FILES  UMF, 

EDlTVFA5?qUIREESSSAAGT  LEAsf  Se^tS^^bE  SET  UP.™*'  ™E  USER  HASTER  FILE 
de?afl3sP?(Sj  r6qU1>ed  mUSt  be  appropriate  t0  th^  requested  action.  See  Section  2.5  for 

*-* 

™b,ri??LS'Ls?„vt"tBNvr„?dduest!i issits™  <■  *• — as  that „ . 

***  USER  WARNING  MESSAGE  1713,  REMOVE  REDUEST  FOR  PROBLEM  IS  OUT  OF  SEQUENCE  OR  NOT  ON 
2!Irfor"leS5[l"'e  Ed,t°r  C0nt^0,  cards  "“st  f°""  «"  latTeaslng  sequence.  See  Suction 
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1716  *** 


1714  ***  USER  WARNING  MESSAGE  1714,  LIST  REQUEST  F0R  PROBLEM  ****  IS  0UT  0F  SEQUENCE  0R  N0T  0N 

UMF. 

User's  Master  File  Editor  control  cards  must  form  an  increasing  sequence.  See  Section 

2.5  far  details. 

1715  ***  USER  WARNING  MESSAGE  1715,  PUNCH  REQUEST  F0R  PR0BLEM  ****  IS  0UT  0F  SEQUENCE  0R  N0T  0N 

UMF. 

User's  Master  File  Editor  control  cards  must  form  an  increasing  sequence.  See  Section 

2.5  for  details. 

1716  ***  USER  FATAL  MESSAGE  1716,  PR0BLEM  WITH  PID  = ****  IS  N0T  0N  UMF  0R  CARD  IS  0UT  0F 

SEQUENCE. 

User’s  Master  File  Editor  control  cards  must  form  an  increasing  sequence.  See  Section 

2.5  for  details. 

1717  ***  USER  FATAL  MESSAGE  1717,  NUMF  TAPE  ID  HAS  ALREAD  BEEN  SPECIFIED. 

The  tape  id  value  for  the  New  User's  Master  File  {NUMF)  may  only  be  specified  once.  See 
Section  2.5  for  details. 

1718  ***  USER  FATAL  MESSAGE  1718,  NUMF  TAPE  ID  MAY  N0T  BE  RESPECIFIED. 

The  tape  id  value  for  the  New  User's  Master  File  (NUMF)  may  only  be  specified  once.  See 
Section  2.5  for  details. 

1719  ***  USER  WARNING  MESSAGE  1719,  PUNPRT  REQUEST  F0R  PR0BLEM  ****  IS  0UT  0F  SEQUENCE  0R  N0T  0N 

UMF. 

User's  Master  File  Editor  control  cards  must  form  an  increasing  sequence.  See  Section 

2.5  for  details. 

1720  ***  SYSTEM  FATAL  MESSAGE  1720,  UMFEDT  UNABLE  T0  L0CATE  BULK  DATA  0N  NPTP. 

1721  ***  USER  FATAL  MESSAGE  1721,  BAD  USER  MASTER  FILE  EDIT0R  DATA  CARD, 

See  Section  2.5  for  instructions  for  using  the  User's  Master  File  Editor. 

1722  ***  USER  WARNING  MESSAGE  1722,  MISSING  FINIS  (A,(j.  PR0CE5SING  C0NTINUING. 

1723  ***  Reserved  for  future  implementation  in  the  User's  Master  File  Editor. 

1724  ***  Reserved  for  future  implementation  in  the  User's  Master  File  Editor, 

1725  ***  Reserved  for  future  implementation  in  the  User's  Master  File  Editor. 

1726  ***  Reserved  for  future  implementation  in  the  Preface. 

1727  ***  Reserved  for  future  implementation  in  the  Preface. 

1728  ***  Reserved  for  future  implementation  in  the  Preface. 

1729  ***  Reserved  for  future  implementation  in  the  Preface. 

1730  ***  Reserved  for  future  implementation  in  the  Preface.  'f* 

1731  ***  Reserved  for  future  implementation  in  the  Preface. 

1732  ***  Reserved  for  future  implementation  in  the  Preface. 

1733  ***  Reserved  for  future  implementation  in  the  Preface. 
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1734  ***  Reserved  for  future  implementation  in  the  Preface. 

1735  ***  Reserved  for  future  implementation  in  the  Preface. 

1736  ***  Reserved  for  future  implementation  in  the  Preface. 

1737'  ***  Reserved  for  future  implementation  in  the  Preface. 

1738  ***  USER  FATAL  MESSAGE  1738,  UTILITY  M0DULE  INPUT  FIRST  PARAMETER  VALUE  ***  0UT  0F  RANGE. 

In  the  test  problem  generating  version  of  utility  module  INPUT,  the  first  parameter  value 
specifies  the  specific  problem  type  as  follows: 

1*  Laplace  circuit  (an  N x N array  of  scalar  points  connected  by  scalar  springs  and 
optionally  by  scalar  masses). 

2.  Rectangular  frame  made  from  BARS  or  R0DS. 

3.  Rectangular  plate  made  from  QUAD1  elements. 

4.  Rectangular  plate  made  from  TRIA1  elements. 

5.  N-segment  string  modeled  with  scalar  elements. 

6.  N-cell  beam  made  from  BAR  elements. 

7.  N-order  full  matrix  generator  with  optional  load. 

8.  N-spoke  wheel. 

1739  ***  SYSTEM  FATAL  MESSAGE  1739,  UNABLE  T0  0PEN  FILE  ***. 

This  message  can  occur  if  a required  output  file  is  purged  in  utility  module  INPUT. 

1740  ***  SYSTEM  FATAL  MESSAGE  1740,  E0F  ENC0UNTERED. 

An  unexpected  end-of-file  has  been  encountered  while  reading  an  input  data  block  in 
utility  module  INPUT. 

1741  ***  SYSTEM  FATAL  MESSAGE  1741,  E0R  ENC0UNTERED. 

An  unexpected  end-of-record  indicator  has  been  encountered  while  reading  an  input  data 
block  in  utility  module  INPUT. 

1742  ***  SYSTEM  FATAL  MESSAGE  1742,  N0  DATA  PRESENT. 

Utility  module  INPUT  - input  data  block  contains  no  data  records. 

1743  ***  SYSTEM  FATAL  MESSAGE  1743,  E0F  FR0M  FWDREC. 

Utility  module  INPUT  encountered  an  end-of-file  on  an  input  data  block  while  attempting 
to  read  past  the  header  record. 

1744  ***  USER  FATAL  MESSAGE  1744,  DATA  CARD(S)  ********  GENERATED  BY  UTILITY  M0DULE  INPUT  N0T 

ALL0WED  IN  BULK  DATA. 

Module  is  not  capable  of  integrating  same  card  type  from  two  sources. 

1745  *********************** 


Message  1745  is  reserved  for  utility  module  INPUT. 
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6.4  FUNCTIONAL  MODULE  MESSAGES  (2001  THRU  3000} 

2001  ***  USER  FATAL  MESSAGE  2001,  SEQGP  CARD  REFERENCES  UNDEFINED  GRID  P0INT  ****. 

2002  ***  SYSTEM  FATAL  MESSAGE  2002,  GRID  P0INT  ****  N0T  IN  EQEXIN. 

This  message  indicates  a program  design  error  in  GP1. 

20G3  ***  USER  FATAL  MESSAGE  2003,  COORDINATE  SYSTEM  ****  REFERENCES  UNDEFINED  GRID  POINT  ****. 
Applies  to  C0RD1J  definitions. 

2004  ***  USER  FATAL  MESSAGE  2004,  COORDINATE  SYSTEM  ****  REFERENCES  UNDEFINED  COORDINATE  SYSTEM 

•k-kirk 

Applies  to  C0RD2j  definitions. 

2005  ***  SYSTEM  FATAL  MESSAGE  2005,  INCONSISTENT  COORDINATE  SYSTEM  DEFINITION. 

At  least  one  coordinate  system  is  so  defined  that  it  cannot  be  related  to  the  basic 
coordinate  system.  See  Section  4.21.7.4  of  t*-  Programmer's  Manual. 

2006  ***  USER  FATAL  MESSAGE  2006,  INTERNAL  GRID  POINT  ***■•'  REFERENCES  UNDEFINED  COORDINATE  SYSTEM 

The  grid  point  whose  internal  sequence  number  is  printed  above  references  an  undefined 
coordinate  system  in  either  field  3 or  field  7 of  a GRID  card. 

2007  ***  USER  FATAL  MESSAGE  2007,  ELEMENT  ****  REFERENCES  UNDEFINED  GRID  POINT  ****. 

2008  ***  USER  FATAL  MESSAGE  2008,  LOAD  SET  ****  REFERENCES  UNDEFINED  GRID  P0INT  ****. 

2009  ***  USER  FATAL  MESSAGE  2009,  TEMP  SET  ****  REFERENCES  UNDEFINED  GRID  POINT  ****. 

2010  ***  USER  FATAL  MESSAGE  2010,  ELEMENT  ****  REFERENCES  UNDEFINED  GRID  POINT  ****. 

2011  ***  USER  FATAL  MESSAGE  2011,  N0  PROPERTY  CARD  FOR  ELEMENT  TYPE  ****. 

2012  ***  USER  FATAL  MESSAGE  2012,  GRID  P0INT  ****  SAME  AS  SCALAR  POINT. 

Identification  numbers  of  grid  and  scalar  points  must  be  unique. 

2013  ***  USER  WARNING  MESSAGE  2013,  NO  STRUCTURAL  ELEMENTS  Fit  1ST. 

Model  checked  for  structural  elements. 

2014  ***  SYSTEM  FATAL  MESSAGE  2014,  L0GIC  ERROR  IN  ECPT  CONSTRUCTION. 

The  spill  logic  in  the  construction  of  the  skeleton  (TA1B)  has  failed.  Problem  raid  be 
referred  to  maintenance  programming  staff.  A temporary  fix  may  be  availabl_  vtf 
additional  storage  can  be  provided  to  NASTRAN  e.g.,  by  increasing  the  region  size  (IBM 
360). 

2015  ***  USER  WARNING  MESSAGE  2015,  EITHER  N0  ELEMENTS  CONNECT  INTERNAL  GRID  POINT  ********  0R  IT 

IS  CONNECTED  TO  A RIGID  ELEMENT  0R  A GENERAL  ELEMENT. 

The  message  is  a warning  only  since  the  degrees  of  freedom  associated  with  the  point  may 
be  removed  by  multipoint  constraints  or  in  other  ways.  The  internal  identification 
number  is  formed  by  assigning  to  each  grid  point  and  scalar  point  one  of  the  integers 
1,  2,  — according  to  its  resequenced  position.  It  may  be  determined  from  data  block 
EQEXIN  via  a DMAP  TABPT  instruction. 
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2016 

(1) 

2016 

(2) 

2017 

2018 

2019 

2020 
2021 

2022 

2023 

2024 

2025 

2026 


***  USER  INFORMATION  MESSAGE  2016,  GIVENS  TIME  ESTIMATE  IS  ********  SECONDS. 

PROBLEM  SIZE  IS  ********,  SPILL  WILL  OCCUR  F0R  THIS 
CORE  AT  A PROBLEM  SIZE  0F  ********  . 

***  USER  FATAL  MESSAGE  2016,  N0  MATERIAL  PROPERTIES  EXIST. 


***  USER  FATAL  MESSAGE  2017,  MATS1  CARD  REFERENCES  UNDEFINED  MAT1  ****  CARD. 

The  user  should  check  that  all  MATS1  cards  reference  MAT1  cards  that  exist  in  the  Bulk 
Data  Deck. 

***  USER  FATAL  MESSAGE  2018,  MATS2  CARD  REFERENCES  UNDEFINED  MAT2  ****  CARD. 

The  user  should  check  that  all  MATS2  cards  reference  MAT2  cards  that  exist  in  the  Bulk 
Data  Deck. 

***  USER  FATAL  MESSAGE  2019,  MATT1  CARD  REFERENCES  UNDEFINED  MAT1  ****  CARD. 

The  user  should  check  that  all  MATT1  cards  reference  MAT1  cards  that  exist  in  the  Sulk 
Data  Deck. 

***  USER  FATAL  MESSAGE  2020,  MATT2  CARD  REFERENCES  UNDEFINED  MAT 2 ****  CARD. 

The  user  should  check  that  all  MATT2  cards  reference  MAT2  cards  that  exist  in  the  Bulk 
Data  Deck. 

***  SYSTEM  FATAL  MESSAGE  2021,  BAD  GMMAT  CALLING  SEQUENCE. 

The  calling  sequence  of  the  subroutine  which  called  either  subroutine  GMMATD  or  GMMATS 
defined  a nonconf ormabl e matrix  product.  GMMATD  and  GMMATS  examine  the  transpose  flags 
in  combination  with  the  orders  of  the  matrices  to  make  sure  that  a conformable  matrix 
product  is  defined  by  the  input  data.  This  test  clearly  is  made  for  purposes  of  calling 
routine  checkout  only.  No  tests  are  made,  nor  can  they  be  made,  to  ensure  that  the 
calling  routine  has  provided  sufficient  storage  for  arrays. 

***  SYSTEM  FATAL  MESSAGE  2022,  SMA-B  SCALAR  P0INT  INSERTI0N  L0GIC  ERR0R. 

Problem  error  in  creating  the  ECPT  data  block  in  module  TA1.  Use  the  TABPT  module  to 
print  ECPT. 

***  SYSTEM  FATAL  MESSAGE  2023,  DETCK  UNABLE  T0  FIND  PIV0T  P0INT  ****  IN  GPCT. 

Probable  error  in  creating  the  ECPT  data  block  in  module  TA1.  Use  the  TABPT  module  to 
print  ECPT. 

***  USER  FATAL  MESSAGE  2024,  0PERATI0N  C0DE  ********  N0T  DEFINED  F0R  M0DULE  PARAM. 

The  use  of  V,N,SUB  rather  than  C,N,SUB  can  cause  this. 

***  USER  FATAL  MESSAGE  2025,  UNDEFINED  C00RDINATE  SYSTEM  ****. 

The  coordinate  system  identification  number  transmitted  via  ECPT(l)  could  not  be  found  in 
the  CSTM  array.  The  user  should  check  coordinate  system  numbers  used  on  bulk  data  cards 
against  those  defined  on  C0RD1C,  C0RD1R,  etc.,  bulk  data  cards  to  insure  that  there  are 
no  undefined  coordinate  systems. 

***  USER  FATAL  MESSAGE  2026,  ELEMENT  ****  GE0METRY  YIELDS  UNREAS0NA8LE  MATRIX. 

Referenced  element  geometry  and/or  properties  yields  a numerical  result  which  causes  an 
element  stiffness  or  mass  matrix  to  be  undefined.  Possible  causes  include,  but  are  not 
limited  to,  (1)  the  length  of  a rod  or  bar  is  zero  because  the  end  points  have  the  same 
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2027 


*** 


2029 


P(“tFK  MESSAGE  2027 ’ ELE"“T  ****  ms  IffERWR  ANGLE  GREATER  THAN  180  DEG.  AT  GRID 

™pStf  0«’t  If  The*  »™tpher^cTto7^Br'“l"t  E“?£^  !i“  bee"  *«"«“  tte 

CSHEAR  and  CTWIST  cards.  P P ^C'1Ca  order.  See  bulk  data  card  definitions  for 
2028  ***  SYSTEM  FATAL  MESSAGE  2028,  SMA3A  ERR0R  N0.  ****. 

srs^isr  sssnsst  ss.ioVSs  ffi-  p°ss,Me  — «■  °e 

***  USER  FATAL  MESSAGE  2029,  UNDEFINED  TEMPERATURE  SET  ****. 

srssr def,ned- * *■*«*" 

2030  ***  SYSTEM  FATAL  MESSAGE  2030,  BAD  GPTT. 

datafblS.0f  the  GPTT  data  bl0Ck  iS  incorrect*  use  the  TABPT  module  to  print  the  GPTT 

***  USER  FATAL  MESSAGE  2031,  ELEMENT  ****  UNACCEPTABLE  GE0METRY. 

***  USER  FATAL  MESSAGE  2032,  ELEMENT  ****  UNACCEPTABLE  GEOMETRY. 

USER  FATAL  MESSAGE  2033,  SINGULAR  H-MATRIX  F0R  ELEMENT  ****. 

***  SYSTEM  FATAL  MESSAGE  2034,  ELEMENT  ****  SIL'S  D0  N0T  MATCH  PIV0T. 

Possible  error  in  generation  of  the  ECPT  data  block.  Use  the  TABPT  wdole  to  print  ECPT. 
USER  FATAL  MESSAGE  2035,  QUADRILATERAL  ****  INTERIOR  ANGLE  GREATER  THAN  180  DEG. 

***  USER  FATAL  MESSAGE  2036,  SINGULAR  MATRIX  F0R  ELEMENT  ieickic 
***  USER  FATAL  MESSAGE  2037,  BAD  ELEMENT  ****  GE0METRY. 

SYSTEM  FATAL  MESSAGE  2038,  SINGULAR  MATRIX  F0R  ELEMENT  ****. 

***  USER  FATAL  MESSAGE  2039,  ZER0  SLANT  LENGTH  F0R  HARM0NIC  ****  0F  CC0NEAX  ****. 

***  USER  FATAL  MESSAGE  2040,  SINGULAR  MATRIX  F0R  ELEMENT  ****^ 

USER  FATAL  MESSAGE  2042,  MISSING  MATERIAL  TABLE  ****  F0R  ELEMENT  **** 

LSSraSSSSa  25SHT-"" 

EXECUTED^ ING  MESSAGE  2043 ’ 0FP  HAS  ^SUFFICIENT  C0RE  F0R  0NE  GIN0  BUFFER  ****  0FP  N0T 


2031 

2032 

2033 

2034 

2035 

2036 
.037 

2038 

2039 

2040 

2041 


2042 


2043 

(1) 


6.4-3  (09/30/83) 


DIAGNOSTIC  MESSAGES 


2043  ***  USER  FATAL  MESSAGE  2043,  MISSING  MATERIAL  TABLE  ********* 

(2) 

2044  ***  USER  FATAL  MESSAGE  2044,  UNDEFINED  TEMPERATURE  SET  ****. 

The  referenced  temperature  set  was  selected  in  the  Case  Control  Deck  but  not  defined  in 
the  Bulk  Data  Deck. 

2045  ***  USER  FATAL  MESSAGE  2045,  TEMPERATURE  UNDEFINED  AT  GRID  P0INT  WITH  INTERNAL  INDEX  ****. 

Temperatures  must  be  defined  at  all  grid  points  in  a selected  temperature  set.  The  grid 
point  whose  internal  index  was  printed  had  no  temperature  defined  and  a default 
temperature  was  not  supplied  for  the  selected  temperature  set. 

2046  ***  USER  FATAL  MESSAGE  2046,  UNDEFINED  ELEMENT  DEF0RMATI0N  SET  ****. 

2047  ***  USER  FATAL  MESSAGE  2047,  UNDEFINED  MULTIP0INT  C0NSTRAINT  SET  ****. 

An  MPC  set  selected  in  the  Case  Control  Deck  could  not  be  found  on  either  an  MPC  or 
MPCADD  card  or  a set  referenced  on  a MPCADD  card  could  not  be  found  on  an  MPC  card. 

2048  ***  USER  FATAL  MESSAGE  2048,  UNDEFINED  GRID  P0INT  ****  IN  MULT I -P0 I NT  C0NSTRAINT  SET  ****. 

2049  ***  USER  FATAL  MESSAGE  2049,  UNDEFINED  GRID  P0INT  ****  HAS  AN  0MITTED  C00RDINATE. 

An  0MIT  or  0MIT1  card  references  a grid  point  which  has  not  been  defined. 

2050  ***  USER  FATAL  MESSAGE  2050,  UNDEFINED  GRID  P0INT  ****  HAS  A SUPP0RT  C00RDINATE. 

A SUP0RT  card  references  a grid  point  which  has  not  been  defined. 

2051  ***  USER  FATAL  MESSAGE  2051,  UNDEFINED  GRID  P0INT  ****  IN  SINGLE-P0INT  C0NSTRAINT  SET  ****. 

An  SPC1  card  in  the  selected  SPC  set  references  a grid  point  which  has  not  been  defined. 

2052  ***  USER  FATAL  MESSAGE  2052,  UNDEFINED  GRID  P0INT  ***  IN  SINGLE-P0INT  C0NSTRAINT  SET  ***** 

An  SPC  card  in  the  selected  SPC  set  references  a grid  point  which  has  not  been  defined. 

2053  ***  user  FATAL  MESSAGE  2053,  UNDEFINED  SINGLE-P0INT  C0NSTRAINT  SET  ****. 

An  SPC  set  selected  in  the  Case  Control  Deck  could  not  be  found  on  either  an  SPCADD,  SPC 
or  SPC1  card,  or  a set  referenced  on  an  SPCADD  card  could  not  be  found  on  either  an  bPU 
or  SPC1  card. 

2054  ***  USER  FATAL  MESSAGE  2054,  SUPER  ELEMENT  ****  REFERENCES  UNDEFINED  SIMPLE  ELEMENT  ****. 

2055  ***  SYSTEM  WARNING  MESSAGE  2055. 

2056  ***  USER  FATAL  MESSAGE  2056,  UNDEFINED  SUPER  ELEMENT  ****  PR0PERTIES. 

2057  ***  USER  FATAL  MESSAGE  2057,  IRRATI0NAL  SUPER  ELEMENT  ****  T0P0L0GY . 

2058  ***  USER  WARNING  MESSAGE  2058.  ELEMENT  **********  C0NTRIBUTES  T0  THE  DAMPING  MATRIX  WHICH  IS 

PURGED.  IT  WILL  BE  IGN0RED. 

2059  ***  USER  FATAL  MESSAGE  2059,  UNDEFINED  GRID  P0INT  ****  0N  SE-BFE  F0R  SUPER  ELEMENT  ****. 

2060  ***  USER  FATAL  MESSAGE  2060,  UNDEFINED  GRID  P0INT  ****  0N  QDSEP  CARD  F0R  SUPER  ELEMENT  ****. 

2061  ***  USER  FATAL  MESSAGE  2061,  UNDEFINED  GRID  P0INT  ****  0N  GENERAL  ELEMENT  ****. 

2062  ***  USER  FATAL  MESSAGE  2062,  UNDEFINED  SUPER  ELEMENT  PR0PERTY  ****  F0R  SUPER  ELEMENT  ****. 
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2063 

2064 

2065 

2066 

2067 

2068 

2069 

2070 

2071 


TH^  Ec/mTA  MBL0cf  WHEN3  TMILER  Is/fflCAT™  C?fpD  N0T  BE  F0UND  IN 

MAINTENANCE  PR0GRAMMING  STAFF  INDICATED  IT  WAS  PRESENT.  REFER  PROBLEM  T0 

USER  FATAL  MESSAGE  2064,  UNDEFINED  EXTRA  P0INT  ****  REFERENCED  0N  SEQEP  CARD. 

***  USER  FATAL  MESSAGE  2065,  UNDEFINED  GRID  P0INT  ****  0N  DM1 G CARD. 

USER  FATAL  MESSAGE  2066,  UNDEFINED  GRID  P0INT  ****  0N  RL0AD-  0R  TL0AD-  CARD. 

GGER™IAL  MESSAGE  2067’  uNdE«^D  GRID  P0INT  ********  IN  N0NLINEAR  (N0LINT)  L0AD  SET 


*** 


USER  FATAL  MESSAGE  2068,  UNDEFINED  GRID  P0INT  ****  IN  TRANSFER  FUNCTI0N  SET  ****. 


2072 

2074 

2075 

2076 

2077 

2078 

2079 

2080 
2081 


2083 


****.FATAL  MESSAGE  2069 * UNDEFINED  GRID  P0INT  ****  IN  TRANSIENT  INITIAL  C0NDITI0N  SET 

USER  FATAL  MESSAGE  2070,  REQUESTED  DMIG  MATRIX  ****  IS  UNDEFINED. 

******AIAL  'MESSAGE  2071,  DYNAMIC  L0AD  SET  ********  REFERENCES  UNDEFINED  ********  SET 

SSWI.Ttat  ,’rT DEUV  °r  0PH,SE  S6t  I0s  "^encod  on  n TL0AD1  or 
***  SYSTEM  WARNING  MESSAGE  2072,  CARD  TYPE  ***  N0T  F0UND  0N  DATA  BL0CK. 

SrJespo^dSg^cord  \l  J““2  '£?<$£  l?oc^  Mt  f°r  **  type  iS  Set  to  1 but  **» 

***  USER  FATAL  MESSAGE  2074,  UNDEFINED  TRANSFER  FUNCTI0N  SET  ****. 

INSTRUCTI0NMESSAGE  2075 ’ IMPR0PER  KEYW0RD  ********  F0R  APPR0ACH  PARAMETER  IN  DMAP 

***  USER  WARNING  MESSAGE  2076,  SDR2  0UTPUT  DATA  BL0CK  N0.  1 IS  PURGED. 

***  USER  WARNING  MESSAGE  2077,  SDR2  0UTPUT  DATA  BL0CK  N0.  2 IS  PURGED. 

***  USER  WARNING  MESSAGE  2078,  SDR2  0UTPUT  DATA  BL0CK  N0.  3 IS  PURGED. 

ANDERISATR5SG N0TSPR0CeIsJn9G  Sf RESiTSHE0RESDTREsiiT0R  FORCES^1"  PURGED  0R  INADEQUATE 

***  USER  WARNING  MESSAGE  2080,  SDR2  0UTPUT  DATA  BL0CK  N0.  6 IS  PURGED. 

*“  STIFF“SS  w MO  F0R  ANY  0F  THE 

iSir  »f  "lift 

***  USER  FATAL  MESSAGE  2083,  NULL  DISPLACEMENT  VECT0R. 
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2084 

208? 

2086 

2087 

2088 

2089 

2090 

2091 

2092 

2093 

2094 

2095 

2096 

2097 

2098 

2099 

2100 


***  SYSTEM  FATAL  MESSAGE  2084,  DSMG2  L0GIC  ERR0R  ****. 

Incompatible  input  and  output  pairs  in  the  DMAP  calling  sequence  to  module  DSMG2.  See 
the  module  description  for  DSMG2  in  the  Programmer's  Manual. 

***  USER  INFORMATION  MESSAGE  2085,  ****  SPILL,  NPVT  ****. 

During  processing  of  the  ECPT  data  block  in  module  ****,  so  many  elements  were  attached 
to  the  referenced  pivot  point  (NPVT)  that  module  spill  logic  was  initiated. 

***  USER  INFORMATION  2086,  SMA2  SPILL,  NPVT  ****. 


See  explanation  for  Message  2085. 

***  SYSTEM  FATAL  MESSAGE  2087,  ECPT  CONTAINS  BAD  DATA. 

Use  the  TABPT  module  to  print  the  ECPT  data  block. 
***  USER  FATAL  MESSAGE  2088,  DUPLICATE  TABLE  ID  ****. 


All  tables  must  have  unique  numbers.  Check  for  uniqueness. 


***  USER  FATAL  MESSAGE  2089,  TABLE  ****  UNDEFINED. 

The  table  number  in  the  list  of  table  numbers  input  to  subroutine  PRETAB  via  argument  7 
was  not  found  after  reading  the  DIT  data  block.  Check  list  of  tables  in  the  Bulk  Data 
Deck. 


***  SYSTEM  FATAL  MESSAGE  2090,  TABLE  DICTIONARY  ENTRY  ****  MISSING. 

Logic  error  in  subroutine  PRETAB,  or  open  core  used  by  PRETAB  has  been  d-  ■ eyed. 

***  SYSTEM  FATAL  MESSAGE  2091,  PLA3,  BAD  ESTNL  EL  ID  ****. 

ESTNL  data  block  is  not  in  expected  format.  Use  TABPT  module  to  print  the  ESTNL  data 
block. 

***  SYSTEM  WARNING  MESSAGE  2092,  SDR2  FINDS  A SYMMETRY  SEQUENCE  LENGTH  = ****  AND  AN 

INSUFFICIENT  NUMBER  0F  VECTORS  AVAILABLE  = ****  WHILE  ATTEMPTING  TO  COMPUTE  STRESSES  AND 
FORCES.  ALL  FURTHER  STRESS  AND  FORCE  COMPUTATION  TERMINATED. 

***  USER  FATAL  MESSAGE  2093,  N0LIN  CARD  FR0M  N0LIN  SET  ****  REFERENCES  GRID  POINT  ****  UD 
SET. 

***  USER  WARNING  MESSAGE  2094,  SUBROUTINE  TABFMT , KEYNAME  ********  NOT  IN  LIST  0F  AVAILABLE 
KEYNAMES.  ***  LIST  OF  RECOGNIZED  KEYNAMES  F0LL0WS . 


The  TABPRT  module  can  only  be  used  to  print  certain  table  data  blocks.  For  table  data 
blocks  not  appearing  in  the  list,  use  the  TABPT  Module. 


***  USER  WARNING  MESSAGE  2095,  SUBROUTINE  TABFMT,  PURGED  INPUT. 

***  USER  WARNING  MESSAGE  2096,  SUBROUTINE  TABFMT,  E0F  ENCOUNTERED. 

***  USER  WARNING  MESSAGE  2097,  SUBROUTINE  TABFMT,  E0R  ENCOUNTERED. 

***  USER  WARNING  MESSAGE  2098,  SUBROUTINE  TABFMT,  INSUFFICIENT  C0RE. 

***  USER  WARNING  MESSAGE  2099,  SUBROUTINE  TABFMT,  KF  **********. 

***  USER  FATAL  MESSAGE  2100,  TEMPERATURE  SPECIFIED  AS  ********  AND  ********  F0R  GRID 
******** 
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2101A  *** 

2101B  *** 
2102  *** 

2103  *** 


2104  *** 

2105  *** 

2106  *** 
2107  *** 


Conflicting  data  has  been  supplied  to  specify  the  temperatures  at  a grid  point. 

USER  FATAL  MESSAGE  2101A,  GRID  P0INT  ****  C0MP0NENT  ***  ILLEGALLY  DEFINED  IN  SETS  ****. 

subsets^6  A9  belonTto^fmost  oSepSdLl  sJbsef  °f  ^ ab°V6  dependent 

USER  FATAL  MESSAGE  2101B,  SCALAR  P0INT  ****  ILLEGALLY  DEFINED  IN  SETS  ****. 

USER  WARNING  MESSAGE  2102,  LEFT-HAND  MATRIX  R0W  P0SITI0N  ****  0UT  0F  RANGE  - IGN0RED. 

detected*  ancf  i gnored  Wh0Se  r0W  P°Sit1on  is  than  the  stated  dimension  was 

ilwS 

USER  FATAL  MESSAGE  2104,  UNDEFINED  C00RDINATE  SYSTEM  ****. 

See  the  explanation  for  Message  2025. 

ELEMEN?T****!SSAGE  2i05’  PL0AD2  CARD  FR0M  L0AD  SET  ****  REFERENCES  MISSING  0R  N0N-2-D 


2109  *** 

2110  *** 

2H1  *** 


2112 


2H3  *** 


PL0AD2  cards  must  reference  two-dimensional  elements. 

USER  FATAL  MESSAGE  2106,  L0AO  CARD  DEFINES  N0NUNIQUE  L0AD  SET  ****. 

P0INTFA***.MESSAGE  21°7,  EIG'  CARD  FR0H  SET  ****  REFERENCES  DEPENDENT  C00RDINATE  0R  GRID 

When  the  point  option  is  used  on  an  EIGB,  EIGC  nr  FIRR  +(,„  * 

component  must  be  in  the  analysis  set  for^se  in  normalization  referenced  P°int 

USER  FATAL  MESSAGE  2109,  N0  GRID,  SCALAR  0R  EXTRA  P0INTS  DEFINED. 

PR0CESSInS  T0  H0LD  C0NTENTS  0F  GIN0  FILE  ***  FUR'  HER 

STIFFNESs!NG  MESSAGE  2111  ’ BAR  ****  E0UPLED  BENDING  INERTIA  SET  T0  0.0  IN  DIFFERENTIAL 

different  fal  bS«fffisln^n?SrV6™R  ^ 1f  is  “*  t0  •«  the 

SYSTEM  FATAL  MESSAGE  2112,  UNDEFINED  TABLE  ****. 

The  referenced  table  number  could  not  be  found  in  core. 

I-MAT1  TYPE,  IS  N0T  ALL0WED  T0  BE  STRESS- 


USER  FATAL  MESSAGE  2113,  MATERIAL  ****  A 
DEPENDENT.  » A 


2114 


*** 


Only  NAT1  Kteri.l  cards  „ay  b8  preS8nt  1jnHr  jd,Wj 

USER  FATAL  MESSAGE  2114,  MATT3  CARO  REFERENCES  UNDEFINED  MAT3  ****  CARD. 
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The  user  should  check  that  all  MATT3  cards  reference  MAT3  cards  that  exist  in  the  Bulk 
MessageCZ042)hlS  3 S°  h3PPen  lf  ID  n°ted  by  ****  could  not  be  found  on  HAT1  card  (see 

2115  ***  USER  FATAL  MESSAGE  2115,  TABLE  ****  (TYPE  ****)  ILLEGAL  WITH  STRESS-DEPENDENT  MATERIAL. 

analysis1^1  C3rdS  ^ b6  “Sed  t0  deflne  stress“strain  curves  fot'  use  in  piecewise  linear 

2116  ***  SYSTEM  FATAL  MESSAGE  2116,  MATID  ****  TABLEID  ****. 

MATl^ards  Tn^core^  tab^e  Verification  number  could  not  be  found  among  the  set  of 

***  !SBr™L  MESSAGE  2117,  TEMPERATURE  DEPENDENT  MATERIAL  PROPERTIES  ARE  NOT  PERMISSIBLE  IN 
A PIECEWISE  LINEAR  ANALYSIS  PROBLEM.  TEMPERATURE  SET  = ****. 

User  should  redefine  his  problem  without  temperature  dependent  material  properties. 

***  ^ER  INFORMATION  MESSAGE  2118,  SUBROUTINE  GP4PRT,  - DIAG  21  SET-D0F  VS.  DISP  SETS 
F0LL0WS. 

***  ^ER  INFORMATION  MESSAGE  2119,  SUBROUTINE  GP4PRT,  - DIAG  22  SET-DISP  SETS  VS  D0F 
FOLLOWS. 

***  USER  FATAL  MESSAGE  2120,  MODULE  VEC  - B0TH  SUBSET  BITS  ARE  N0N-ZER0.  I ********** t 

***  USER  FATAL  MESSAGE  2121,  M0DULE  VEC  - B0TH  SUBSET  BITS  ARE  ZERO.  I **********. 

***  S>SSS*  MESSAGE  Z122>  M0DULE  VEC  ' SET  * BIT  IS  2ER0  BUT  SUBSET  XO  BIT  IS  NOT.  I 


2117 

2118 

2119 

2120 
2121 
2122 


2123 


***  MESSAGE  2123 . WHILE  VEC  - SET  X BIT  IS  ZERO  BUT  SUBSET  XI  BIT  IS  N0T.  I 


2124  ***  USER  WARNING  MESSAGE  2124,  MODULE  VEC  - NR=0,  OUTPUT  WILL  BE  PURGED. 

2125  ***  USER  WARNING  MESSAGE  2125,  MODULE  VEC  - NZ=0,  OUTPUT  WILL  BE  PURGED. 

2126  ***  USER  FATAL  MESSAGE  2126,  UNDEFINED  MATERIAL  F0R  ELEMENT  ******** , 

2127  ***  SYSTEM  FATAL  MESSAGE  2127,  PLA2  INPUT  DATA  BLOCK  N0.  ****  IS  PURGED. 

Data  blocks  DELTAUGV  and  DELTAPG  cannot  be  purged.  See  module  description  for  PLA2  in 
Section  4 of  the  Programmer's  Manual. 

2128  ***  SYSTEM  FATAL  MESSAGE  2128,  PLA2  OUTPUT  DATA  BL0CK  NO.  ****  IS  PURGED. 

Data  b!ocks  UGV1  and  PGV1  cannot  be  purged.  See  module  description  for  PLA2  in  Section  4 
of  the  Programmer's  Manual. 

2129  ***  SYSTEM  FATAL  MESSAGE  2129,  PLA2,  ZERO  VECTOR  ON  APPENDED  DATA  BLOCK  N0.  ****. 

Zero  displacement  vector  found  on  UGV1  data  block  output  from  PLA2.  Possible  system 
failure. 

2130  ***  USER  FATAL  MESSAGE  2130,  ZERO  INCREMENTAL  DISPLACEMENT  VECTOR  NOT  ADMISSIBLE  AS  INPUT  T0 

M0DULE  PLA2. 

See  discussion  of  the  Piecewise  Linear  Analysis  rigid  format  (Rigid  Format  6). 

2131  ***  USER  FATAL  MESSAGE  2131,  N0N-SCALAR  ELEMENT  ***  REFERENCES  A SCALAR  POINT. 
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FUNCTIONAL  MODULE  MESSAGES  (2001  THRU  3000) 

SlStTfc  “ntab11„“r?er"etr1c  8rid  P°,nt  has  bee"  attached  ■ «•!*• 

'*  YlEISFpURGEDfSSAGE  2132 ' BB"'ZER0  S“GLE  P«“T  CPSTBAMT  VALUE  SPECIFIED  BUT  DATA  BLdCK 

aSS.  ss® 

ANALYSISASETKSAGE  2133,  INITIAL  C0NDITI0N  IN  SET  ****  SPECIFIED  F0R  P0INT  N0T  IN 

s^sssz&ri  tic  S5^ajrar8.tvffss;. iherafore  *ba 

USER  FATAL  MESSAGE  2134,  L0AD  SET  ***  DEFINED  F0R  B0TH  GRAVITY  AND  N0N-GRAVITY  L0ADS. 

loading6 canTsuch  iSwcil®  °”  b°-?  a,  ^ l?rd  and 

load  simultaneously,  2 LOT  55tt  le 

USER  FATAL  MESSAGE  2135,  DL0AD  CARD  ***  HAS  A DUPLICATE  SET  ID  F0R  SET  ID  ***. 

The. Lt  set  IDs  on  a DL0AD  card  are  not  unique.  See  the  DL0AD  card  description  in  Section 

* CAREDR.FATAL  HESSAGE  2136’  SET  ID  ***  HAS  BEEN  ^PLICATED  0N  A DL0AD,  RL0AD1.2  OR  TL0AD1.2 
AIT  dynamic  load  set  IDs  must  be  unique. 

1 5T. ATAWT Ijg-JBPSyU'gS*  rm  »ULE  ssel  - 360  LWD  SET  ID-S 

Reduce  the  number  of  load  set  IDs. 

USER  FATAL  MESSAGE  2138,  ELEMENT  IDENTIFICATI0N  NUMBER  ****  IS  T00  LARGE. 

Element  identification  numbers  (on  connection  cards)  must  be  less  than  16,777,215. 

USER  FATAL  MESSAGE  2139,  ELEMENT  ****  IN  DEF0RM  SET  ****  IS  UNDEFINED 

el ement ^or 6' ncfucLs^^n6-^  emen t includes  a non-existent 

USER  FATAL  MESSAGE  2140,  GRID  P0INT  0R  SCALAR  P0INT  ID  ***  IS  T00  LARGE. 

scala^point^has  ^nu^beMarger  * “rd  " 8r,d  d”,"t  ^ 

S/M?*  2141  ’ H0DULE  VEC  - E0F  ENC0UNTERED  WHILE  READING  GIN0  FILE  ****  DATA 

&!"8«5BE  VEC-  mimLE  «E  ■ **““** 

USER  FATAL  MESSAGE  2143,  M0DULE  VEC  UNABLE  T0  IDENTIFY  SET  0R  SUBSET  DESCRIPT0R  ********. 
E ra™|;iSsE?sS.2^l  STmnte™1  MESSflsES  HflvE  BEE"  GENERflTE0  “ 3dHmUTI»E  VEC.  ' 
USER  FATAL  MESSAGE  2146,  B0TH  0F  THE  SEC0ND  AND  THIRD  VEC  PARAMETERS  REQUEST  C0MPLEMENT. 
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DIAGNOSTIC  MESSAGES 


2147  ***  SYSTEM  FATAL  MESSAGE  2147,  ILLEGAL  ELEMENT  TYPE  = **********  ENCOUNTERED  BY  DSMG1  MODULE. 

2149  ***  SYSTEM  FATAL  MESSAGE  2149,  SUBROUTINE  ****:  FIRST  ELEMENT  0F  A COLUMN  OF  LOWER 

TRIANGULAR  MATRIX  IS  NOT  THE  DIAGONAL  ELEMENT. 

2150  ***  USER  FATAL  MESSAGE  2150,  ILLEGAL  VALUE  FOR  FOURTH  PARAMETER  = *********** 

2151  ***  USER  WARNING  MESSAGE  2151,  -PLAARY-  ARRAY  IS  SMALLER  THAN  MAXIMUM  NUMBER  0F  ELEMENT 

TYPES. 

2152  ***  USER  FATAL  MESSAGE  2152,  GRID  POINT  ********  COMPONENT  **  DUPLICATELY  DEFINED  IN  THE  **** 

SET. 

2153  ***  USER  FATAL  MESSAGE  2153,  SCALAR  POINT  ********  DUPLICATELY  DEFINED  IN  THE  ****  SET. 

2154  ***  USER  WARNING  MESSAGE  2154,  ZERO  AREA  0R  ILLEGAL  CONNECTION  F0R  HBDY  ELEMENT  NUMBER 

******** ^ 

2155  ***  USER  WARNING  MESSAGE  2155,  MAT4  AND  MAT5  MATERIAL  DATA  CARDS  HAVE  SAME  ID  = 

**************  M/VT4  DATA  WILL  BE  SUPPLIED  WHEN  CALLED  FOR  THIS  ID. 

2156  ***  SYSTEM  FATAL  MESSAGE  2156,  ILLEGAL  INFLAG  = **************  RECEIVED  BY  HMAT. 

2157  ***  USER  FATAL  MESSAGE  2157,  MATERIAL  ID  = **************  DOES  NOT  APPEAR  0N  ANY  MAT4  0R  MATS 

MATERIAL  DATA  CARD. 

2158  ***  SYSTEM  WARNING  MESSAGE  2158,  A TRAPRG  ELEMENT  = **************  DOES  N0T  HAVE  SIDE  1-2 

PARALLEL  T0  SIDE  3-4. 

2159  ***  USER  FATAL  MESSAGE  2159,  TRIARG  0R  TRAPRG  ELEMENT  = **************  POSSESSES  ILLEGAL 

GEOMETRY. 

2160  ***  USER  FATAL  MESSAGE  2160,  BAD  GEOMETRY  0N  ZERO  COEFFICIENT  F0R  SLOT  ELEMENT  NUMBER 

*****************  ^ 


2161  ***  SYSTEM  WARNING  MESSAGE  2161,  PARTITION  FILE,  ****  IS  OF  SIZE  **********  ROWS  BY 

**********  C0LS.  PARTITIONING  VECTORS  INDICATE  THAT  THIS  PARTITION  SHOULD  BE  OF  SIZE 
**********  Rjjys  by  **********  COLUMNS  FOR  A SUCCESSFUL  MERGE. 


2162  *** 


SYSTEM  WARNING  MESSAGE  2162,  THE  F0RM  PARAMETER  AS  GIVEN  TO  THE  MERGE  M0DULE  IS 
INCONSISTENT  WITH  THE  SIZE  OF  THE  MERGED  MATRIX,  HOWEVER  IT  HAS  BEEN  USED. 
********** 5 SIZE  = **********  R0WS  BY  **********  COLUMNS. 


FORM  = 


2163  ***  SYSTEM  WARNING  MESSAGE  2163,  REQUESTED  VALUE  0F  ****  ********  ***USED  BY  ******** 
LOGICAL  CHOICE  IS  ********, 


2305  ***  USER  FATAL  MESSAGE  2165,  ILLEGAL  GEOMETRY  0R  ZERO  COEFFICIENT  FOR  SLOT  ELEMENT  NUMBER 
********************  ^ 


2166  ***  SYSTEM  WARNING  MESSAGE  2166,  MATRIX  T0  BE  PARTITIONED  IS  OF  SIZE  **********  ROWS  BY 

**********  COLUMNS.  ROW  PARTITION  SIZE  IS  **********  COLUMN  PARTITION  SIZE  IS  ********** 
(INCOMPATIBLE). 


2168  ***  SYSTEM  WARNING  MESSAGE  2168,  THE  FORM  PARAMETER  AS  GIVEN  TO  THE  PARTITIONING  MODULE  F0R 
SUB-PARTITION  ********  IS  INCONSISTENT  WITH  ITS  SIZE.  F0RM  = **********,  SIZE  = 
**********  rows  BY  **********  COLUMNS. 


2i7o  ***  SYSTEM  FATAL  MESSAGE  2170,  B0TH  THE  R0W  AND  COLUMN  PARTITIONING  VECTORS  ARE  PURGED  AND 
ONLY  0NE  MAY  BE. 


2171 


***  system  WARNING  MESSAGE  2171,  SYM  FLAG  INDICATES  TO  THE  PARTITION  OR  MERGE  M0DULE  THAT  A 
SYMMETRIC  MATRIX  IS  T0  BE  OUTPUT.  THE  PARTITIONING  VECTORS  ********  HOWEVER  D0  NOT 
CONTAIN  AN  IDENTICAL  NUMBER  0F  ZER0S  AND  N0N-ZER0S. 
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2172 

2173 

2174 

2175 

2176 

2177 

2178 

2179 

2180 

2182 

2183 

2184 

2187 

2190 

2192 

2193 

2194 


2195 

2196 


***  SYSTEM  WARNING  MESSAGE  2172,  R0W  AND  C0LUMN  PARTITIONING  VECTORS  D0  N0T  HAVF  rnFNTTrfli 

TSe  ?sf  ffiB? ELEBENTS' " KKceKSUn 

“*  I«lIETHEAFIRST  SfE^Ii^Sr1"6  ,ECT0R  FIU  ””  C®™“S  **"**”“  HUMS. 
***  gig™  “SSAGE  2174,  PARTITIBNING  VECTBR  B»  FILE  ***»  IS  E0T  REAL-SINGLE  BR  REAL- 

*”  S£FS  !*Sf^1Sis^gFigs|JI?!ll!EEjS ELEMEBT  0F  # C0L“  » *“  IS 

*»*  SYSTEM  FATAL  MESSAGE  2176,  FILE  ****  EXISTS  BUT  IS  EMPTY. 

"*  SlSRg?  Sf wlTfc’ISwt  - 0“UR  m mmEmC  DEC0HP0SITI0N-  **** 

***  SYSTEM  FATAL  MESSAGE  2178,  GIN0  REFERENCE  NAMES,  IMPROPER  F0R  SUBROUTINE  FILSWI. 

***  SYSTEM  FATAL  MESSAGE  2179,  ERROR  DETECTED  IN  FUNCTION  F0RFIL  ****,  ****  N0T  IN  FIST. 

***  NofsZmKfwiff^pA?TEM™D!RIC  DEC0MP0SITI0N  0F  A MATRIX  WHOSE  FORM  IS  SQUARE  (BUT 

***  APPEAR^PER^OVERLAY^0F^THIS  ********  IS  DUHMY*  0NLY  0NE  0F  THESE  MESSAGES  WILL 

***  N0TRS YMM ETR I C )*^W I L L EB I ^TT EMPT ED^ * E DECOMPOSITION  0F  A MATRIX  WHOSE  FORM  IS  SQUARE  (BUT 

*I*IE***********ESmP.E  m?4SrSLR,«l?R  F0RCE  REQUESTS  F0R  ELEMENT  TYPE  = 

*************  WILL  N0T  BE  H0N0RED  AS  THIS  ELEHENT  IS  N0T  A STRUCTURAL  ELEMENT. 

“er“tldt(Syrfg,S.f0r  f"Jid•  "aSS>  d"pi"9>  PL0TEL>  and  heat  b“"da * «'— «*• 

“*  !KlSS':  S"r  "WKI"G  * «>  ««  L0G1CAL  RECBRD. 

LENGTH  0F  FORTRAN  LOGICAL  RECORD  = ********** > 

***  *I*I*****IAL  HESSAGE  2190 » ILLEGAL  VALUE  F0R  KEY  = ********** . EXPECTED  VALUE  = 

***  (jser  FATAL  MESSAGE  2132,  UNDEFINED  GRID  P0INT  ********  in  RIGD*  ELEMENT  ******** ^ 

***  rpMCD^Tr|-™^AGE  2193 * A REDUNDANT  SET  0F  RIGID  BODY  MODES  WAS  SPECIFIED  F0R  THE 
btNtKAL  ELEMENT. 

Only  a non-redundant  list  of  rigid  body  modes  is  allowed  to  appear  in  the  u,  set  when 
the  S matrix  is  to  be  internally  calculated  in  subroutine  TA1CA  d 

***  USER  FATAL  MESSAGE  2194,  A MATRIX  D IS  SINGULAR  IN  SUBROUTINE  TA1CA. 

While  attempting  to  calculate  the  [S]  matrix  for  a general  element  in  TA1CA,  it  was 
be  inerted  h ^ d Whldl  relateS  {V  to  {ud}  was  sin9ular  and  could  not 

***  USER  WARNING  MESSAGE  2195,  ILLEGAL  VALUE  F0R  P4  = ******_ 

***  USER  WARNING  MESSAGE  2196,  DUMMY  SUBROUTINE  TIMTS3. 

DUMMY  SUBROUTINE  TIMTS4. 

DUMMY  SUBROUTINE  TIMTS5. 
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ORIGINAL  mriF.  S* 
OF  POOR  QUALITY 


2197 

2198 

2199 

2200 
2201 

2202 

2203 

2204 

2251 

2252 

2257 

2258 

2259 

2260 

2261 

2262 


***  SYSTEM  FATAL  MESSAGE  2197,  AB0RT  CALLED  DURING  TIME  TEST  0F  *********. 

***  SYSTEM  FATAL  MESSAGE  2198,  INPUT  DATA  BL0CK,  *********  HAS  BEEN  PURGED. 

***  SYSTEM  FATAL  MESSAGE  2199,  SUMMARY/  0NE  0R  M0RE  0F  THE  AB0VE  FATAL  ERR0RS  WAS  ENC0UNTERED 

IN  SUBR0UTINE  *********, 

***  USER  FATAL  MESSAGE  2200,  INC0NSISTENT  RIGID  B0DY  SYSTEM. 

***  USER  FATAL  MESSAGE  2201,  ELEMENT  TYPE  ****  N0  L0NGER  SUPP0RTED  BY  SMA1  M0DULE.  USE  EMG 
AND  EMA  M0DULES  F0R  ELEMENT  MATRIX  GENERATI0N. 

***  USER  FATAL  MESSAGE  2202,  ELEMENT  TYPE  ****  N0  L0NGER  SUPPORTED  BY  SMA2  M0DULE.  USE  EMG 
AND  EMA  MODULES  F0R  ELEMENT  MATRIX  GENERATION. 

***  SYSTEM  FATAL  MESSAGE  2203,  NULL  C0LUMN  FOUND  IN  MI  FILE  DURING  ASSEMBLY  0F  ****  MATRIX  BY 
GKAM  MODULE. 

***  SYSTEM  FATAL  MESSAGE  2204,  UNPACK  FOUND  NULL  COLUMN  IN  PHIA  FILE  IN  GKAM  M0DULE. 

***  USER  WARNING  MESSAGE  2251,  PHYSICALLY  UNREALISTIC  VALUE  F0R  NU  0N  MAT1  CARD  ********, 

VALUE  = **************** 

***  USER  WARNING  MESSAGE  2252,  SINGULAR  MATRIX  OCCURRED  WHILE  PERFORMING  SURFACE  SPLINE 

INTERPOLATION  IN  SUBROUTINE  CURVIT.  OUTPUT  WILL  NOT  APPEAR  F0R  THE  ****-TH  GRID  ID  WRT 
MATERIAL  COORDINATE  SYSTEM  ID  ****. 

Matrix  developed  by  SSPLIN  could  not  be  inverted.  Possibly  all  the  points  lie  on  a 
straight  line  or  not  enough  points  are  included. 

***  USER  WARNING  MESSAGE  2257,  SET  ***  REFERENCED  0N  SPLINE  CARD  ****  IS  EMPTY. 

While  processing  the  SET1  or  SET2  card  referenced  on  the  SPLINEi  card,  no  included  grid 
points  were  found.  If  SET1  was  used,  either  no  points  were  included  or  they  were  all 
scalar  points.  If  SET2  was  used,  the  volume  of  space  referenced  did  not  include  any 
structural  grid  points.  This  may  occur  if  a tapered  element  is  extended  too  far.  The 
spline  is  omitted  from  the  problem  and  processing  continues. 

***  USER  FATAL  MESSAGE  2258,  SET  ****  REFERENCED  0N  SPLINE  CARD  ****  N0T  FOUND  0R  IT  IS 
EMPTY. 

The  necessary  SET1  or  SET2  card  was  not  found  or  was  empty.  Include  the  proper  set  card 
or,  if  it  is  already  included,  make  sure  that  the  set  is  not  empty.  (See  description 
under  User  Warning  Message  2257  shown  above.) 

***  SYSTEM  FATAL  MESSAGE  2259,  P0INT  ASSIGNED  T0  B0X  ****  F0R  CAER0*  ****  N0T  IN  EQAER0. 

No  internal  k point  could  be  found  for  external  box.  If  box  number  is  okay,  module  APD 
is  in  error;  if  box  number  is  bad,  module  GI  is  in  error. 

***  USER  FATAL  MESSAGE  2260,  SINGULAR  MATRIX  DEVELOPED  WHILE  PROCESSING  SPLINE  ****. 

Matrix  developed  by  SSPLIN  or  LSPLIN  (depending  on  type  of  spline)  could  not  be  inverted; 
possibly  for  the  Surface  Spline  all  points  lie  on  a straight  line,  or  not  enough  points 
are  included. 

***  USER  FATAL  MESSAGE  2261,  PLANE  0F  LINEAR  SPLINE  ****  PERPENDICULAR  T0  PLANE  0F  AER0 
ELEMENT  ****. 

Y-axis  of  linear  spline  was  perpendicular  to  connected  element  and  could  not  be  projected 
onto  element. 

***  USER  FATAL  MESSAGE  2262,  SPLINE  ****  INCLUDES  AERO  BOX  INCLUDED  0N  AN  EARLIER  SPLINE. 
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ORiGSiMAL  PAOr:  F3 
OF  POOR  QUALilY 


2263  *** 

2264  *** 

2265  *** 

2266  *** 

2267  *** 

2268  *** 

2269  *** 
2269A  *** 

2270  *** 

2271  *** 

2272  *** 

2273  *** 


so  check  - 5WX155 

USER  FATAL  MESSAGE  2263,  SPLINE3  ****  F0R  CAER0*  HAS  ILLEGAL  C0MP0NENT. 

5SS5.1S  ca’" - secti™ 2-4  f°r  *•  — =*  «*»  *»■  «. 

rar«TPU™li»TRIM**2)4,  “UMBER  W raUS  C0WUTED  {****)  BAS  GREATER  THAN  SIZE  REquESTED 

mWrisiss.L"? size)- s”  °f — °f  ™ 

IHPLEBE.NTEDHESS#6E  2SK ' "ETH0D  *"*  F0R  ELASTIC  MATRIX  GENERATI0N  IS  N0T 
A non  implemented  method  for  computing  these  matrices  was  input. 

USER  FATAL  MESSAGE  2266,  0NE  0R  M0RE  0F  THE  F0LL0WING  FLFACT  SETS  WERE  N0T  F0UND  ***  ***. 

Include  all 


sets °ment ionecL  ^ FLFACT  IDS  the  flutter  data  card  could  not  be  found 


2274  *** 


USER  FATAL  MESSAGE  2267,  INTERP0LATI0N  METH0D  ****  UNKN0WN. 

Matrix  interpolation  method  on  FLUTTER  card  is  not  implemented. 

USER  FATAL  MESSAGE  2268,  FMETH0D  SET  ****  N0T  F0UND. 

FLUTTER  data  card  for  FMETH0D  = ****  in  Case  Control  could  not  be  found. 

USER  FATAL  MESSAGE  2269,  FLUTTER  METH0D  ****  N0T  IMPLEMENTED. 

Flutter  analysis  method  on  FLUTTER  data  card  is  not  implemented. 

USER  FATAL  MESSAGE  2269A,  FLUTTER  METH0D  ****  N0T  IMPLEMENTED  WITH  B MATRIX. 

The  KE  method  cannot  be  requested  when  structural  damping  is  included. 

EQUAL^DEPENDENT  MACH’****™  IflTERP0LATl0N  WITH0UT  EWGH  INDEPENDENT  MACH  NUMBERS 

Linear  interpoiation  is  for  points  with  the  same  Mach  number,  and  less  than  two  were 
found  from  the  QHHL  list  which  matched  the  requested  Mach  on  an  FLFACT  list. 

USER  FATAL  MESSAGE  2271,  INTERP0LATI0N  MATRIX  IS  SINGULAR. 

Possibly  for  the  surface  spline,  all  the  Mach  numbers  were  the  same  or  for  either 
method,  not  enough  points  were  included. 

B0VR=IOFORHATI0N  MESSAGE  2272  ’ N0  FLUTTE*  CALCULATES  CAN  BE  MADE  IN  M0DULE  ADR  SINCE 
USER  FATAL  MESSAGE  2273,  CAER02  ********  INPUT  IN  Z,  ZY,  Z SEQUENCE. 

rai™ngf°tri,e' EI°D  a b'  10  *" 

******2IAL  HESSAGE  2274 » ASS0CIATED  B0DY  ********  WAS  N0T  F0UND  WITH  CAER02  GR0UP 
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2275 

2276 

2277 

2278 

2279 
2288 

2289 

2290 

2291 

2292 

2293 

2294 

2295 

2296 


Aerodynamic  bodies  must  be  assigned  to  an  interference  group. 

***  USER  FATAL  MESSAGE  2275,  CAER02  ********  HAS  1NC0NSISTANT  USE  F0R  THI  0R  THN,  0R  LTH2  IS 
REQUIRED. 

A conflict  exists  between  the  data  on  a CAER02  card  and  a PAER02  card. 

***  USER  FATAL  MESSAGE  2276,  THI1  AND  THN1  REQUIRED  F0R  CAER02  ********. 

Required  data  on  a PAER02  card  not  found  for  the  referenced  CAER02  card. 

***  USER  FATAL  MESSAGE  2277,  CAER02  B0DY  *********  D0ES  N0T  HAVE  EN0UGH  SLENDER  ELEMENTS. 

At  least  two  slender  body  elements  are  required. 

***  USER  FATAL  MESSAGE  2278,  PLANF0RM  GE0METRY  F0R  CAER03  ID  ********  IS  IN  ERR0R,  CHECK 
SWEEP  ANGLE  F0R  LEADING  EDGE  0R  C0NTR0L  SURFACE  HINGE  LINE. 

***  SYSTEM  INF0RMATI0N  MESSAGE  2279,  ****  ITERATI0NS  0N  L00P,  ****  F0UND,  ****  R00TS  WANTED, 
****  THIS  L00P  ST0PPED. 

***  SYSTEM  FATAL  MESSAGE  2288,  ****  READ  INC0RRECT  NUMBER  W0RDS  (****  ****). 

Subroutine  ****  read  ****  words  on  the  ****  card  which  is  incorrect. 

***  USER  FATAL  MESSAGE  2289,  ****  INSUFFICIENT  C0RE  {****).  ****  = MATERIAL,  ****  = 
POINTERS,  ****  = ELEMENTS,  ****  = PROPERTIES. 

Module  0PTPR1  or  0PTPR2  gives  the  open  core  available  and  the  pointers  to  the  start  of 
each  contiguous  section  of  core. 

***  USER  FATAL  MESSAGE  2290,  THE  FOLLOWING  ILLEGAL  ELEMENT  TYPES  FOUND  0N  PLIMIT  CARD. 

This  message  is  followed  by  a lost  of  element  types.  Processing  of  legal  element  types 
continues  so  as  to  discover  other  errors. 

***  USER  FATAL  MESSAGE  2291,  PLIMIT  RANGE  INCORRECT  F0R  ****  THRU  ****  AND  ****  THRU  ****. 

Property  identification  numbers  are  repeated.  The  first  pair  is  rejected  and  processing 
of  the  remaining  ranges  continues  to  discover  other  errors. 

***  USER  FATAL  MESSAGE  2292,  INSUFFICIENT  C0RE  F0R  PLIMIT  DATA,  ELEMENT  ****  ****  W0RDS 
SKIPPED.  ' 

The  element  type  ****  being  processed  exceeded  core  by  ****  words.  Processing  of  other 
element  types  continues  to  discover  additional  requirements. 

***  USER  FATAL  MESSAGE  2293,  N0  PID  ENTRIES  0N  PLIMIT  CARD  (****). 

A PLIMIT  card  of  element  type  ****  had  no  property  entries. 

***  USER  FATAL  MESSAGE  2294,  DUPLICATE  ****  THRU  ****  RANGE  F0R  ELEMENT  ****  REJECTED 
PLIMIT.  SCAN  CONTINUED, 

Property  identification  numbers  are  repeated  for  element  type  ****. 

***  USER  FATAL  MESSAGE  2295,  N0  ELEMENTS  EXIST  F0R  OPTIMIZATION. 

A non-null  property  card  and  its  corresponding  material  stress  limit  are  needed.  In 
subroutine  0PT2A  stress  data  is  also  required, 

***  USER  FATAL  MESSAGE  2296,  INSUFFICIENT  CORE  ****  (****),  ELEMENT  ****. 
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n«lF''n‘°  X^ty^Z'  eSS" 

^ “*  SVS™  mAL  "**  *«"•  ’«  L0GIC  P0„  ELEMENT  TVPE  ELEMENT  — 

22gg  1S“br0“t"'e  '****’  h“S  !e<l"»nti■,  e’“"‘  Element  type  can  be  found  /GPTA1/ 

FATAL  MESSAGE  2298,  INSUFFICIENT  C0RE  **»  {*.«),  pWERTV 

Subroutine  •».  (cor,  had  i„sufftcient  core 

""  *”  SVS™  F™L  “»■  ” U0GIC  F0R  ELEMENT  TYPE  PR0PERTY  «. 

»">”»«»  «n*.  A property  card  bad  two  entries  per 
2300  ...  SYSTEM  FATAL  MESSAGE  2309,  ....  UNABLE  T0  LOCATE  PROPERTY  — * EPT  0R  „ cm 

2MI  ”*  S,STEM  ™l  *“*  «*■  »™  0PTIMIZATI0N  PARAMETER  INCORRECT  AS  ~I  L. 

stress'] imit(s)eis^zero.and  0PmD  “Se  °f  the  scratc"  «>«•  In  0PTPR2 , the  corresponding 

2302  • user  FATAL  MESSAGE  2302,  SUBROUTINE  **•*  HAS  N0  PROPERTY  0R  ELEMENT  DATA. 

2303  «.  USER  INFORMATION  MESSAGE  2303  , 0PTPR2  DETECTED  2ER0  ALPHA  FDR  PROPERTY  «... 

230,  ...  ^ StreSS  Ze™-  I0°  ”eSSa9eS  "er  ^".loo  occur. 

USER  INF0RMATI0,  MESSAGE  230,,  0PTP2B  CONVERGENCE  ACHIEVED,  HIGHEST  VALUE  IS  «. 

- USER  INF0RMATI0N  MESSAGE  230S,  0PTPR2  DETECTED  NEGATIVE  ALPHA  F0R  ELEMENT  .....  ‘ 

proper  ties^iere  n«  ^ element 

"*  ^™S»S,T,0NS  0F  DAT.  BL0C 

sra~">=-~  S'!r,r.  S-.SS 

1*  US“  ,”RMT,W  E316'  ™SUmCIE»T  ««.  ™ ™PARE  DEC0MP0SITI0N  STATISTICS. 

/SySTEK/?I^«DixSVALUf3=7X*S5225!*SJ5*5^5S£*SUTSIDE  DEFINED  RANGE  0F  C0MM0N  BL0CK 

2318  ***  USER  FATAL  MESSAGE  ?318,  N0  AER0  CARD  F0UND. 

An  AER0  card  is  required  to  run  APD. 

2319  USER  FATAL  ESSAGE  2319,  N0  CAER0*  CARDS  F0UND. 

At  least  one  CAER0I  card  is  required  for  APD. 

2320  ***  USER  FATAL  MESSAGE  2,120,  N0  AEFACT  CARDS  F0UND. 

An  AEFACT  has  been  referenced  and  none  has  been  found  in  the  input. 


6.4-15  (09/30/83) 


DIAGNOSTIC  MESSAGES  ORIGINAL  PAGE  ® 

OF  POOR  QUALITY 

2321  ***  USER  FATAL  MESSAGE  2321,  N0  FLUTTER  CARDS  F0UND. 

Flutter  analysis  requires  at  least  one  FLUTTER  card. 

2322  ***  USER  FATAL  MESSAGE  2322,  NEITHER  MKAER01  0R  MKAER02  CARDS  F0UND. 

Either  MKAER01  or  MKAER02  cards  are  required. 

2323  ***  ^fD™0!|!ESSAGE  2323,  PAER0*  CARD  N0.  ********  REFERENCED  BY  CAER0*  CARD  N0.  ******** 


CAER0i  card  points  to  missing  PAER0i  card. 

2324  ***  JjSER^FATAL  MESSAGE  2324,  CAER0*  ELEMENT  N0.  ********  REFERENCED  0N  A SPLINE*  CARD  D0ES 

Either  a SPLINE1,  a SPLINE2  or  a SPLINE3  card  references  a CAER0i  card  which  is  missing. 

2325  ***  USE^ FATAL  MESSAGE  2325,  CAER0*  ELEMENT  N0.  ********  REFERENCED  0N  A SET2  CARD  D0ES  N0T 

A SET2  card  points  to  a CAER0i  which  was  not  included. 

2326  ***  USERhFATAL  MESSAGE^^G,  CAER0*  ELEMENT  N0.  ********  REFERENCES  AEFACT  CARD  N0.  ******** 


The  listed  CAER0i  card  requires  one  AEFACT  card  for  LSPAN. 

2327  ***  [jSER^FATAL  jJESSAGE^2327 , CAER0*  ELEMENT  N0.  ********  REFERENCES  AEFACT  CARD  N0.  ******** 

The  listed  CAER0i  card  requires  one  AEFACT  card  for  LCH0RD. 

2328  ***  USER  FATAL  MESSAGE  2328,  SET*  AND  SPLINE*  CARDS  REQUIRED. 

reaiifrprf  006  SET1  0r  SET2  Card  a"d  at  least  one  SPLINE1,  SPLINE2  or  SPLINE3  card 


2329  ***  USER  FATAL  MESSAGE  2329,  DUPLICATE  EXTERNAL  ID  N0.  ********  GENERATED. 

The  external  IDs  assigned  to  each  generated  box  must  be  unique. 

2330  ***  USER^FATAL^MESSAGEs2330 , ^SETl  0R  SPLINE3  CARD  N0.  ********  REFERENCES  EXTERNAL  ID  N0. 

grid "points ^ P°int  IDS  referenced  on  a SET1  °r  SPLINE3  card  do  not  exist  as  structural 

2331  ***  USER  FATAL^MESSAGE  2331,  B0X  PICKED  0N  SPLINE  CARD  N0.  ********  N0T  GENERATED  BY  CAER0 

SPLINE  card  ********  points  to  a box  which  was  not  generated  by  the  CAER0i  card. 

2332  ***  dyppp^pRp^^T||j3SAGE^2332, ^INVALID  INPUT  DATA  DETECTED  IN  DATA  BL0CK,  ****,  PR0CESSING 

2333  ***  S YSTEM^I NF0RMAT I0N  MESSAGE  2333,  M0DULE  DDRMM  TERMINATED  WITH  VARIABLE  IERR0R  = 


2334 


*I*IE****N^TcrTcnATM  nrr! 5 ILLEGAL  MAJ0R  0R  MIN0R  0FP-ID  IDENTIFICATI0NS  = ********* 
DETECTED  IN  DATA  BL0CK,  ****,  PR0CESSING  0F  SAID  DATA  BL0CK  DISC0NTINUED. 

2335  ***  SYSTEM  WARNING  MESSAGE  2335,  THE  AM0UNT  0F  DATA  IS  N0T  C0NSISTENT  F0R  EACH  EIGENVALUE  IN 
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DATA  BL0CK  ****  PROCESSING  0F  THIS  D*,A  BL0CK  TERMINATED. 

has^been^dctecteo^prbceIIing  ^™isIoatSrSJckf h«EbeeE'thwi^d.*F  “™  BL8“  **" 

INSUFFICIENCYM0FS APPROXIMATELY*****^  due  T0  a C0re 

INSUFFICI^^  COMPLETED  due  T0  a CORE 

H#fIW™i"ss%c1!ImG  McfHSEBS'™iE.0F  DATA  BL0CK  **** 

DEC0HP0SITI0N^0pABsyHMETRIC8HATRIX***  ****'  ”AS  BEE“  ,,EflUESTE"  ™ ASYMMETRIC 

"*  “S  BE“  nmm°  A S0UAfiE  “™*  WRKED 

***  USER  “flR"®  "ESH6E  23«.  “KREC0SNIZEO  APPROACH  PARAMETER  ********  „<  GPFD„  ,reTRUCTIBt 

« "®s  0SB’  “*■  ebe»'  ™«-  ee».’ 

lilc0RREcf“1NG  "ESSAGE  2343,  °ATA  BL0CK’  "***•  IS  EITHER  »T  -EQEXIIt-  0R  P0S5IBLY 
“*  ™“ ELEMEBT 

*"  “ '5  WRING  UNDEFINED  ECT  DATA  WITH  L0CATE 

“ — “ K?  SMSS  ■ “ BATA  ««. 

***  SI!B,Sf#GE  2M1'  GPFDR  F,BDS  ™ H*»  ACTIVE  C0NNECTING  GRID  P0INTS  F0R  ELEMENT 
“*  STSSSL^'  GP™  O0ES  m "Nl’ERSTAND  THE  MATRIX-DICTI0NARV  ENTRY  F0R 

***  ssajsr*  KLE0r2f^F;s»F,,EcA!^EnEBT  entrv  c®*™  w Sh  . 

’ 0N  DATA  8L0CK  T00  LARGE  F0R  A LOCAL  ARRAY.  ENTRY  IS  BEING  IGNORED. 

***  P|Y™™rWTnNINiS5E  2350>  GPFDR  CAMN0T  FIND  PIV0T  SIL  = **********  AH0Nr  TH,  _ 
ELEMENT  ID  = **********,  As  READ  FR0H  DATA  BL0c(Cj  L***E  ENTRV  THUS  ™E  SIES  0F 

POINT1 ID^-^**********A^u t m3 5MrarA  F0RCE  C0NTRIBUTI0N  DUE  TO  ELEMENT  TYPE  = ****  ****  0N 
POINT  ID  - **********,  WiLL  N0T  APPEAR  IN  THE  GRID-P0INT-F0RCE-BALANCE  SUMMARY.  ’ 0 

FRf^K  ABLE  10  ™°  PIV0T  SIL  = **********  AS  READ 

OUTPUTALINEG  ENTREE?  O^GIUD-PO™  APP'E0AG  AN°  F"0F-SPC 

0UTPUT  WILL  BE  MISSING  THEIR  ApVliK  KlJS mSkT 


****  ****,  HAS  AN  ECT  ENTRy  LENGTH  Tm 
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2355  ***  USER  FATAL  MESSAGE  2355,  GRID  P0INT  C00RDINATES  0F  ELEMENT  ********  ARE  IN  ERR0R.  0NE  0R 
M0RE  0F  THE  R-C00RDINATES  ARE  ZER0  0R  NEGATIVE. 

2357  ***  USER  WARNING  MESSAGE  2357,  0NE  VECT0R  (DEFAULT)  WILL  BE  C0MPUTED  IN  THE  C0MPLEX  REGI0N. 

If  wore  than  one  vector  is  desired  from  the  Hessenburg  method,  make  a specific  request  on 
the  EIGC  card. 

2358  ***  USER  WARNING  MESSAGE  2358,  SYMMETRIC  SCRIPT-AF  MATRIX  (HREE)  ASSUMED  IN  RADMTX. 

2359  ***  USER  WARNING  MESSAGE  2359,  C0L  *****,  R0W  *****  0F  RADMTX  IS  NEGATIVE. 

2360  ***  USER  FATAL  MESSAGE  2360,  T0TAL  VIEW  FACT0R  (FA/A),  F0R  ELEMENT  ********  IS  ************** 

(ELEMENT  AREA  IS  **************). 

Provides  view  factors  and  areas  for  all  elements  with  a view  factor  greater  than  1.01. 
This  message  is  also  a WARNING  for  all  elements  with  a view  factor  between  .99  and  1.01 
provided  the  NASTRAN  card  SYSTEM(58)=1,  is  included  in  the  deck. 

2361  ***  USER  INF0RMATI0N  MESSAGE  2361,  ****  ELEMENTS  HAVE  A T0TAL  VIEW  FACT0R  (FA/A)  LESS  THAN 

0.99,  ENERGY  MAY  BE  L0ST  T0  SPACE. 

Provides  the  total  number  of  elements  with  a view  factor  less  than  .99. 

2362  ***  USER  FATAL  MESSAGE  2362,  CHBDY  CARDS  WITH  DUPLICATE  IDS  F0UND  IN  EST,  CHBDY  ID  NUMBER  = 

********** 

2363  ***  SYSTEM  WARNING  MESSAGE  2363,  SSG2B  F0RCED  MPYAD  C0MPATIBILITY  0F  MATRIX  0N  *****  FR0M 

^*****^  *****j  j0  |*****^  *****^ 

This  message  identifies  a matrix  and  its  initial  size  (row,  column)  and  its  changed  size 
(row,  column)  so  that  it  is  compatible  with  MPYAD  operations. 

2364  ***  USER  FATAL  MESSAGE  2364,  GRID  P0INT  C00RDINATES  0F  ELEMENT  ********  ARE  IN  ERR0R.  0NE  0R 

M0RE  0F  THE  THETA-C00RDINATES  ARE  N0NZER0. 

2365  ***  USER  WARNING  MESSAGE  2365,  INSUFFICIENT  C0RE  F0R  HESSENBURG  METH0D . SWITCHING  T0  INVERSE 

F0WER. 

2366  ***  USER  FATAL  MESSAGE  2366,  REGI0N  IMPR0PERLY  DEFINED  0N  EIGC  CARD. 

If  insufficient  core  has  caused  an  automatic  switch  from  Hessenburg  method  to  Inverse 
Power  method,  the  EIGC  card  must  have  the  region(s)  defined  (they  are  ignored  for  the 
Hessenburg  method).  Either  increase  core  to  use  the  Hessenburg  method  or  define  the 
region(s)  for  Inverse  Power. 

2367  ***  USER  WARNING  MESSAGE  2367,  FREQUENCY  FI  (FIELD  4)  0N  THE  EIGR  BULK  DATA  CARD  IS  NEGATIVE. 

IT  IS  ASSUMED  T0  BE  ZER0  F0R  CALCULATI0N  PURP0SES. 

2369  ***  USER  WARNING  MESSAGE  2369,  WHEEL  MUST  HAVE  FEWER  THAN  256  SP0KES.  INPUT  M0DULE  RESETTING 

T0  255. 

See  Section  2.6  for  a discussion  of  INPUT  module  sample  8. 

2370  ***  USER  WARNING  MESSAGE  2370,  MULTI P0INT  C0NSTRAINT  F0RCES  N0T  CALCULATED  IN  ******  DUE  T0 

MISSING  INPUT  FILE. 

2371  ***  USER  WARNING  MESSAGE  2371,  EQUILIBRIUM  F0RCES  N0T  CALCULATED  IN  ******  DUE  T0  MISSING 

INPUT  FILE. 

2372  ***  USER  WARNING  MESSAGE  2372,  ******  IS  UNABLE  T0  CALCULATE  RIGID  B0DY  TRANSF0RMATI0N  F0R 

SCALAR  M0DEL. 
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2373  ***  USER  WARNING  MESSAGE  2373,  0NLY  S0RT1-REAL  SUPP0RTED  IN  ********. 

2374  ***  USER  WARNING  MESSAGE  2374,  INSUFFICIENT  C0RE  T0  PR0CESS  M0RE  THAN  ****  VECT0RS  IN  ****. 


Output  module  EQMCK  needs  6 words  for  loads,  MPCs  and  SPCs 
plus  2 (statics)  or  3 (eigenvalue)  buffers. 


for  each  subcase  or  eigenvalue 


2375  ***  SYSTEM^WARNIN^MESSAGE  2375,  M0DULE  ********  HAS  BEEN  REQUESTED  T0  DEC0MP0SE  A 


Symmetric  decomposition  will  not  accept  rectangular  matrix  input. 

2376  ***  USER  WARNING  MESSAGE  2376,  INSUFFICIENT  C0RE  IN  ****.  HAS  ****,  NEEDS  **** 

2377  ***  USER  WARNING  MESSAGE  2377A,  MATRIX  C0NDITI0NING  ERR0RS  GIVEN  WITH  EXTERNAL  ID. 


2377  ***  USER  WARNING  MESSAGE  2377B,  MATRIX  C0NDITI0NING  ERR0RS  GIVEN  WITH  INTERNAL  ID. 

imposition  diagnostics  follow.  Both  the  input  and  decomposed  diagonal  are 
printed.  Only  available  when  module  SDCMPS  is  used.  y are 

2378  ***  US  ER^ gN^^j[2Jj^ESS AGE^2378 , ****  ESTIMATE  0F  CPU  TIME  F0R  MT=****,  PASSIVE  C0L.=****, 


Seconds  of  CPU  time  for  each  of  the  above  operations  is  given  when  module  SDCMPS  is  used. 

2379  ***  SYSTEM  FATAL  MESSAGE  2379,  L0GIC  ******  ERR0R  IN  SDCMPS. 

2380  ***  USER^WARNiNG  MESSAGE  2380,  MULTIP0INT  C0NSTRAINT  F0RCES  N0T  0UTPUT  IN  ******,  SEE  QUEUED 


tefcSF '$££!’*  the  reas°n(s)  "hy  " request  f°r  MPCFB“CE  the 

2381  ***  SYSTEM  FATAL  MESSAGE  2381,  L0GIC  ERR0R  ******  xw  SDCMPS 
C0NTENTS  0F  /SDC0MX/  F0LL0W  -- 


2382  ***  USER^WARNING  MESSAGE  2382,  ELEMENT  MATRICES  F0R  ELEMENTS  C0NGRUENT  T0  ELEMENT  ID  = ***** 

MAPPIN^DAT/P  RE“C0HPUTED  AS  THERE  IS  INSUFFICIENT  C0RE  AT  THIS  TIME  T0  H0LD  C0NGRUENCY 
ADDITI0NAL  C0RE  NEEDED  = ****  W0RDS. 

2383  ***  SYSTEM  WARNING  MESSAGE  2383,  UNABLE  T0  L0CATE  C0NGRUENCY  MAPPING  DATA  F0R  ELEMENT  ID  = 

. ELEMENT  MATRICES  F0R  THIS  ELEMENT  WILL,  THEREF0RE,  BE  RE-C0MPUTED. 


2384  *** 


2385  *** 


USER  WARNING  MESSAGE  2384,  C0NGRUENCY  0F  ELEMENT  ID  zz  **********  UTt  I DC  TrfJflpFn  AMH  TTC 

S5  ™ERE  IS  « “S5W” 

ADDITI0NAL  C0RE  NEEDED  = ****  W0RDS. 

EIGENS0LUW  NUMBER  0R  EIGENVALUES  EXCEED  ™E  EXISTING  NUMBER,  ALL 


The  desired  number  of  eigenvalues  specified  on  the  EIGB  card  (NEP)  or  the  EIGR  card  (ND) 
exceeds  the  rank  of  the  [k1,J  or  [M, J matrix. 

a a ad 

2386  ***  USER  FATAL  MESSAGE  2386,  STIFFNESS  MATRIX  SINGULARITY  CANN0T  BE  REM0VED  BY  SHIFTING. 


Check  the  specification  of  masses  on  C0NM1 , C0NM2,  CMASSi, 
element  property  cards  to  ensure  that  the  degrees-of-freedom 
all  massless. 


material  definition  and 
in  the  analysis  set  are  not 
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2387  ***  USER  WARNING  MESSAGE  2387,  PR0BLEM  SIZE  REDUCED  T0  ****  DUE  T0  0RTH0GANILITY  DRIFT  0R 

NULL  TRIAL  VECT0R. 

ALL  EXISTING  M0DES  MAY  HAVE  BEEN  0BTAINED.  USE  DIAG  16  T0  DETERMINE  ERR0R  B0UNDS. 

The  Tridiagonal  Reduction  method  cannot  generate  a reduced  problem  size  of  the  order 
prescribed  in  Section  10.6.2.3  of  the  Theoretical  Manual.  However,  the  desired  number  of 
accurate  eigenvalues  specified  on  the  EIGB  card  (NEP)  or  the  EIGR  card  (ND ) may  have  been 
obtained.  A detailed  list  of  the  computed  error  bounds  could  have  been  obtained  by 
requesting  DIAG  16  in  the  Executive  Control  Deck. 

2388  ***  USER  WARNING  MESSAGE  2388,  USER  SPECIFIED  RANGE  N0T  USED  F0R  FEER  BUCKLING,  THE  R00TS  0F 

L0WEST  MAGNITUDE  ARE  0BTAINED. 

The  value  of  LI  specified  on  the  EIGB  card  is  ignored  for  buckling  analysis  by  the 
Tridiagonal  Reduction  (FEER)  method. 

2389  ***  USER  WARNING  MESSAGE  2389,  PR0BLEM  SIZE  REDUCED.  N0  M0RE  TRIAL  VECT0RS  CAN  BE  0BTAINED. 

The  desired  number  of  eigenvalues  specified  on  the  EIGB  card  (NEP)  or  the  EIGR  card  (ND) 
exceeds  the  number  that  can  be  calculated  by  the  Tridiagonal  Reduction  (FEER)  method. 

Check  whether  the  requested  number  of  eigenvalues  exceeds  the  rank  of  the  [K^  ] or 
[Maa ] matrix,  which  equals  the  number  of  existing  eigenvalues.  aa 

2390  ***  USER  WARNING  MESSAGE  2390,  ****  FEWER  ACCURATE  EIGENS0LUTI0NS  THAN  THE  ****  REQUESTED 

HAVE  BEEN  F0UND.  USE  DIAG  16  T0  DETERMINE  ERR0R  B0UNDS. 

The  number  of  eigenvalues  passing  the  eigenvalue  relative-error  test  is  less  than  the 
number  requested  on  the  EIGB  or  EIGR  card.  The  maximum  allowable  error  is  specified  in 
field  5 on  the  above  cards.  A detailed  list  of  the  computed  error  bounds  could  have  been 
obtained  by  requesting  DIAG  16  in  the  Executive  Control  Deck.  A checkpoint  and  restart 
should  be  employed  to  obtain  additional  accurate  eigensolutions. 

2391  ***  SYSTEM  FATAL  MESSAGE  2391,  PR0GRAM  L0GIC  ERR0R  IN  FEER. 

An  unexpected  E0F  or  word  count  has  been  encountered.  This  is  caused  by  a conflict 
between  subroutine  FCNTL  and  GIN0, 

2392  ***  USER  INF0RMATI0N  MESSAGE  2392,  ****  M0RE  ACCURATE  EIGENS0LUTI0NS  THAN  THE  ****  REQUESTED 

HAVE  BEEN  F0UND.  USE  DIAG  16  T0  DETERMINE  ERR0R  B0UNDS. 

The  number  of  eigenvalues  passing  the  eigenvalue  relative-error  test  is  greater  than  the 
number  requested  on  the  EIGB  or  EIGR  card.  The  maximum  allowable  error  is  specified  in 
field  5 on  the  above  cards.  A detailed  list  of  the  computed  error  bounds  could  have  been 
obtained  by  requesting  DIAG  16  in  the  Executive  Control  Deck. 

2393  ***  USER  WARNING  MESSAGE  2393,  THE  REDUCED-SYSTEM  EIGENVECT0R  C0RRESP0NDING  T0  EIGENVALUE 

****  D0ES  N0T  MEET  C0NVERGENCE  CRITERI0N.  ABS0LUTE  RELATIVE  ERR0R  BETWEEN  SUCCESSIVE 
ITERATES  IS  ****. 

The  accuracy  of  the  corresponding  physical  eigenvector  is  in  doubt.  Refer  to  the 
Eigenvalue  Summary  Table  for  the  largest  error  in  the  generalized  mass  matrix. 

2396  ***  USER  WARNING  MESSAGE  2396,  SDCPMP  C0MPUTED  A ZER0  0N  THE  DIAG0NAL.  A VALUE  0F  1.0E-10 

WILL  BE  USED.  THE  ACCURACY  0F  THE  DEC0MP0SITI0N  MAY  'BE  IN  D0UBT. 

The  matrix  being  decomposed  is  singular  or  a diagonal  element  is  less  than  zero  in  the 
case  of  Cholesky  decomposition. 

2397  ***  USER  FATAL  MESSAGE  2397,  INVALID  T0  HAVE  AN  0-SET  WITH  A NULL  A-SET. 

There  must  be  at  least  one  degree  of  freedom  in  the  A-SET  even  though  EP0INTS  may  be 
present. 


i, 

(i 
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2398 

*** 

2399 

*** 

2401 

*** 

2402 

*** 

2404 

*** 

2405 

*** 

2406 

*** 

2407 

*** 

2408 

*** 

2409 

*** 

2410 

*** 

2411 

*** 

2412 

*** 

2413 

*** 

2414 

*** 

2415 

*** 

2416 

*** 

2417 

*** 

2418 

*** 

USER  FATAL  MESSAGE  2398,  MPYAD  REQUIRES  SIGN  0F  A*B  T0  BE  -1,  0 0R  +1. 

USER  WARNING  MESSAGE  2399,  0NLY  THE  FIRST  *****  EIGENS0LUTI0NS  CL0SEST  T0  THE  SHIFT  P0INT 
(FI  0R  ZER0)  PASS  THE  FEER  ACCURACY  TEST  F0R  EIGENVECTORS. 

USER  WARNING  MESSAGE  2401,  ********  MATRIX  IS  NULL.  AN  ARBITRARY  VALUE  0F  1.0  IS 
THEREFORE  ASSIGNED  T0  THE  RIGID  B0DY  ERROR  RATIO  (EPSILON  SUB  E). 

USER  FATAL  MESSAGE  2402,  NULL  DIFFERENTIAL  STIFFNESS  MATRIX  GENERATED  IN  SUBROUTINE  DS1A. 

USER  FATAL  MESSAGE  2404,  GRID  POINTS  1 AND  3 0F  TRIM6  WITH  ELEMENT  ID  = ********  HAVE 
SAME  COORDINATES. 

USER  FATAL  MESSAGE  2405,  GRID  POINTS  1,  3,  AND  5 APPEAR  TO  BE  0N  A STRAIGHT  LINE. 

ELEMENT  TRIMS  WITH  ID  = ********. 

USER  FATAL  MESSAGE  2406,  GRID  POINTS  1 AND  5 HAVE  SAME  COORDINATES.  ELEMENT  TRIMS  WITH 

JO  ^ ******** ^ 

USER  FATAL  MESSAGE  2407,  MATRIX  RELATING  GENERALIZED  PARAMETERS  AND  GRID  POINT 
DISPLACEMENTS  IS  SINGULAR.  CHECK  COORDINATES  OF  ELEMENT  TRIM6  WITH  ID  - ********  ^ 

USER  FATAL  MESSAGE  2408,  GRID  POINTS  1 AND  3 OF  TRPLT1  WITH  ELEMENT  ID  = ********  HAVE 
SAME  COORDINATES. 

USER  FATAL  MESSAGE  2409,  GRID  POINTS  1,  3,  AND  5 APPEAR  T0  BE  0N  A STRAIGHT  LINE. 

ELEMENT  TRPLT1  WITH  ID  = ********. 

USER  FATAL  MESSAGE  2410,  GRID  POINTS  1 AND  5 HAVE  SAME  COORDINATES.  ELEMENT  TRPLT1  WITH 
ID  = ******** ^ 

USER  FATAL  MESSAGE  2411,  MATRIX  RELATING  GENERALIZED  PARAMETERS  AND  GRID  P0INT 
DISPLACEMENTS  IS  SINGULAR.  CHECK  COORDINATES  OF  ELEMENT  TRPLTI  WITH  ID  = ********. 

USER  FATAL  MESSAGE  2412,  A SINGULAR  MATERIAL  MATRIX  F0R  ELEMENT  ID  = ********  HAS  BEEN 
DETECTED  BY  SUBROUTINE  TL0DT1  WHILE  TRYING  TO  COMPUTE  THERMAL  LOADS  WITH  TEMPP2  CARD 
DATA. 

The  thermal  load  vector  generated  by  TEMPP2  data  is  not  correctly  applied  to  a TRPLTI 
element. 

USER  FATAL  MESSAGE  2413,  GRID  POINTS  1 AND  3 0F  TRSHL  WITH  ELEMENT  ID  = ********  HAVE 
SAME  COORDINATES. 

USER  FATAL  MESSAGE  2414,  GRID  POINTS  1,  3,  AND  5 APPEAR  T0  BE  0N  A STRAIGHT  LINE. 

ELEMENT  TRSHL  WITH  ID  = ********. 

USER  FATAL  MESSAGE  2415,  GRID  POINTS  1 AND  5 HAVE  SAME  COORDINATES.  ELEMENT  TRSHL  WITH 

JQ  = ******** _ 

USER  FATAL  MESSAGE  2416,  MATRIX  RELATING  GENERALIZED  PARAMETERS  AND  GRID  POINT 
DISPLACEMENTS  IS  SINGULAR.  CHECK  COORDINATES  0F  ELEMENT  TRSHL  WITH  ID  = ********. 

USER  FATAL  MESSAGE  2417,  A SINGULAR  MATERIAL  MATRIX  F0R  ELEMENT  ID  = ********  HAS  BEEN 
DETECTED  SY  SUBROUTINE  TL0DSL  WHILE  TRYING  T0  COMPUTE  THERMAL  L0ADS  WITH  TEMPP2  CARD 
DATA. 

The  thermal  load  vector  generated  by  TEMPP2  data  is  not  correctly  applied  to  TRSHL 
element. 

USER  FATAL  MESS ACE  2418,  MATERIAL  ID  F0R  MEMBRANE  EFFECTS  IS  LESS  THAN  0R  EQUAL  T0  ZER0 
FOR  TRSHL  ELEMENT  WITH  ID  = ********. 
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2422 


2423 


2419  ...  SYSTffll FATAL  jjggW  2419.  P1V0T  P0INT  IS  N0T  EQUAL  T0  TRSHL  ELEMENT  GRID  PRINTS  F0R 

e£3r°~ar 

USER  WARNING  MESSAGE  2422,  VISC  DATA  N0T  PROCESSED  BY  EMGPR0. 

(RWdtmSt  band's)  0n,Aywl"n^|  jygJSS,  °tL» 

■od.l  Method  of  dynamic  problem  fomilations (Rigid  Fo»ts  10.^1  *^d  Kf.  ™4  “* 

*”  INMGiJ1lSE  24£3>  DE™EBI  Cf,NP0"E"T  WE  THAN  0NCE  0N  MPC  CAROS  AND/0R 

SIL  VALUE  = ********_ 

corresponding1  to  Se X^c.ShSS.S?”'  ”SCk  Sh°“  th»  SIL  «»*™1  W 

USER  FATAL  MESSAGE  2424,  MACH  B0X  C0NTR0L  P0INTS  IMPROPER.  SINGULAR  MATRIX  RESULTED. 

***  USER  FATAL  MESSAGE  2425,  MACH  B0X  GENERATION  0F  B0XES  FAILED. 

USER  FATAL  MESSAGE  2426,  MACH  NUMBER  **********  WAS  N0T  F0UND  m AEFACT  CARD  ********. 

***  USER  FATAL  MESSAGE  2427,  SINGULAR  MATRIX  F0R  INTERPOLATION  ******** 

ARRAYMTAL  HESSAGE  2428,  MACH  NUMBER  **********  WAS  N0T  FOUND  IN  PISTON  THEORY  ALPHA 

ASSOCIATED  SlT^CAERO^ID^*******^8  0F  W0RD$  0R  CARD  N0T  F0UND  F0R  ^ » ******** 
ISSL0GICALNCH0ICESSAGE  2430,  REQUESTED  ********  PRECISION  ********  By  ********.  ******** 

asMTs-a:* prescHbed  for  a -**«  ■■«»* 

***  L0GICAL^CH0ICE  MESSAGE  2431  * REQUESTED  TYPE  ********  BY  ******** m TypE  ********  IS 

is  scribed  for  a matrix  utility 
***  USER  INFORMATION  MESSAGE  2432,  DIAG  19  MPYAD  SUMMARY. 

on  CDC  andVlVifoVon  log^fn’e  (UnU  4/ on^Blfand5 'm!7  °n  SySt6m  °Utput  fi1e 

USER  INFORMATION  MESSAGE  2433,  MPYAD  METHOD  ****,  NBR  PASSES  = ****,  EST  TIME  = ****. 
file  (U9n,™^"etm^S„7ffi  "Sted  ” syste“  °“tp,it  ,,,e  °"  ™ *"d  UNIVAC  or  on  log 

***  USER  INFORMATION  MESSAGE  2434,  MPYAD  — NULL  MATRIX  PRODUCT. 

DIAG  19  MPYAD  message. 


2424 

2425 

2426 

2427 

2428 

2429 

2430 


2431 


2432 


2433 


2434 
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3001 

3002 

3003 

3004 

3005 

3006 

3007 

3008 

3009 

3010 

3011 


FUNCTIONAL  MODULE  MESSAGES  (3001  THRU  4000) 


ORlOnv?:!. 
GE  POGft 


:•! 

V 


***  SYSTEM  FATAL  MESSAGE  3001,  ATTEMPT  T0  OPEN  DATA  SET  ***  IN  SUBROUTINE  ******  WHICH  WAS 
N0T  DEFINED  IN  FIST. 

Subroutine  did  not  expect  data  block  to  be  purged.  Check  data  block  requirements  for 
module.  This  message  is  also  a WARNING  when  STRESS  output  is  requested  in  a heat 
transfer  problem. 

***  SYSTEM  FATAL  MESSAGE  3002,  E0F  ENC0UNTERED  WHILE  READING  DATA  SET  ********(FILE  ***)  IN 
SUBR0UTINE  ******.  ‘ 


This  message  is  issued  when  an  end-of-file  occurs  while  trying  to  skip  the  header  record. 
The  data  block  is  not  in  the  proper  format. 


SYSTEM  FATAL  MESSAGE  3003,  ATTEMPT  T0  READ  PAST  THE  END  0F  A L0GICAL  REC0RD  IN  DATA  SET 
********(FILE  ***}  IN  SUBR0UTINE  ********. 


This  message  is  issued  when  the  file  is  positioned  at  the  beginning  of  a logical  record 
and  the  record  does  not  contain  at  least  three  words.  Data  block  is  not  in  proper 
format. 


***  SYSTEM  FATAL  MESSAGE  3004,  INC0NSISTENT  TYPE  FLAGS  ENC0UNTERED  WHILE  PACKING  DATA  SET 


***  USER  FATAL  MESSAGE  3005,  ATTEMPT  T0  0PERATE  0N  SINGULAR  MATRIX  ****  IN  SUBROUTINE  ****. 

A disgonal  term  does  not  exist  for  a column  of  (U).  This  is  normally  detected  in  DEC0MP 
implying  care  was  not  taken  in  processing  singular  matrices  in  the  calling  routine. 

***  SYSTEM  FATAL  MESSAGE  3006,  BUFFER  ASSIGNED  WHEN  OPENING  DATA  BL0CK  ****  FILE  (****) 
CONFLICTS  WITH  BUFFERS  CURRENTLY  OPEN. 

Computation  of  buffer  pointers  or  allocation  of  open  core  is  in  error. 

***  SYSTEM  FATAL  MESSAGE  3007,  ILLEGAL  INPUT  T0  SUBROUTINE  ****. 

Subroutine  ****  has  encountered  data  which  it  cannot  process.  This  error  should  not  be 
caused  by  user  input  data.  A system  or  programming  error  is  indicated.  Go  directly  to 
the  subroutine  listing  or  description  to  determine  the  exact  cause  of  the  problem. 

***  SYSTEM  FATAL  MESSAGE  3008,  INSUFFICIENT  CORE  AVAILABLE  F0R  SUBROUTINE  ********. 

ADDITIONAL  C0RE  REQUIRED  = ****  W0RDS. 

Insufficient  open  core  was  available  to  meet  the  needs  of  the  subroutine  indicated. 
Increase  Region  Size,  Field  Length,  HIC0RE  allocation  or  the  length  of  the  open  core 
C0MM0N  block,  depending  on  the  machine  being  used. 

***  SYSTEM  FATAL  MESSAGE  3009,  DATA  TRANSMISSION  ERROR  0N  DATA  SET  *******(FILE  ***). 

A conflict  exists  between  the  SGIN0  subroutine  for  the  UNIVAC  1108  and  the  resident 
NTRAN5,  Either  record  SGIN0  or  remove  the  PL0T  request  from  the  NASTRAN  job. 

***  SYSTEM  FATAL  MESSAGE  3010,  ATTEMPT  T0  MANIPULATE  DATA  SET  ********(FILE  ***)  BEFORE 
OPENING  FILE. 

An  operation  other  than  OPEN  or  CLOSE  is  requested  on  a file  which  is  not  defined  in  the 


***  SYSTEM  FATAL  MESSAGE  3011,  ATTEMPT  T0  WRITE  A TRAILER  0N  FILE  ***  WHEN  IT  HAS  BEEN 
PURGED. 
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DIAGNOSTIC  MESSAGES 


3012 


3013 


3014 


The  file  did  not  exist  in  the  FIST  when  WRTTRL  was  called. 


0F  POOR  QUAUTl 


ITX  MESSAGE  3012  ’ A77EMPT  70  0PEN  DA7A  SET  ********(  FILE  ***)  WHICH  HAS  ALREADY 


GIN0  0PEN  was  called  while  the  file  was  already  open. 


"*  SW  "tSSAGE  3°13-  flTTE"PT  ™ SET  **»«-(FILE  ...)  «E«  IT  HAS  0PENED 


GIN0  was  called  to  READ  a data  block  opened  for  output. 


OPENED  F0RAINPU1\AGE  3°14,  ATTEMPT  70  WRITE  DATA  SET  ********(piLE  ***)  WHEN  IT  WAS 


3015 


GIN0  was  called  to  WRITE  a data  block  opened  for  input. 


3016 


3017 


3018 


3019 


3020 


3021 


3022 


OPENED  F0RA0UTPUTAGE  3°15’  A77EMPT  70  FWDREC  0N  DATA  SET  *******»(FILE  ***)  WHEN  IT  WAS 
GIN0  was  called  to  FWDREC  a file  opened  for  output. 

SYSTEM  FATAL  MESSAGE  3016,  ****  MATRIX  IS  N0T  IN  PR0PER  F0RM  IN  SUBROUTINE  ****. 

subroutine.  Check ^he  ^traiH Tr ^nformatToVo^  proi)e.t"  fo™  °.r  tyPe  acceptable  to  the 

for  the  discrepancy.  n ma^nx  and  the  subroutine  description 

S INGLEA0R IMULTI -P0INT3C0NSTRAINTS . M0RE  GRID  P0INT  SINGULArities  HAVE  N0T  BEEN  REMOVED  BY 

necessary  nor  sufficient  for  a singular  JiatHx  ™ hSCk  perfo™ed  here  is  neither 
AVAILABLETFILe|33AGE  30185  M0DULE  ********’  SEQUENCE  N0.  ***,  REQUIREMENTS  EXCEED 

the^reques t ^the  ^rtodu /e  ^Cut Inolffl p'Vavi  s.uFElc ^.en  1 logical  files  available  to  fulfill 
the  computer  system.  See  Section  5 of  the  Pr^a^'VMS5.6  ^ l09lCal  fileS  Wl‘thin 

USER  FWAL  MESSAGE  3019,  MAXIMUM  LINE  COUNT  EXCEEDED  IN  SUBROUTINE  ****  LINE  C0UNT  EQUALS 

(default  va II ue6i s°2o!c)00) . f tyou° wi sh5 tcf^ncreas^th 'f  ’ 1 6 e.*ce1eded  the  set  limit 

form  "MAXLINES=n"  in  ’your  Case  C™Vo?L^  thl‘S  ValUe’  inc1ude  a card  of  the 

*I*I****A7AL  MESSAGE  3020 ’ GNFIST  OVERFLOWED  FIST  TABLE  AT  SEQUENCE  N0.  ***  DATA  SET 

Generate  FIST  (GNFIST)  routine  overflowed  FIST  /xfkt/ 

Section  2 of  the  Programmer's  Manual.  “ FIS'  /XFIS7/*  increase  compiled  size.  See 
***  SYSTEM  FATAL  MESSAGE  3021,  FILE  ***  NOT  DEFINED  IN  FIST. 

Action  other  than  0PEK  or  CL0SE  Is  no, nested  on  a file  which  Is  not  defined  i„  the 

A^PREVI0Us''m00ULEEIWGTHEGCURRENTADMAP  tote”*  15  REQ“ISED  #S  INPUT  m IS  OT  0IJTPUT  BV 
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3023 


Segment  File  Allocator  (SFA)  detected  that  an  input  data  block  to  a future  module  has  not 
been  generated.  If  the  future  module  requires  that  this  data  block  exist,  the  module  may 
terminate  with  a fatal  error. 

This  message  may  occur  (and  most  often  does)  when  the  Segment  File  Allocator  has  removed 
from  its  tables  (due  to  a need  for  more  room)  previously  purged  data  blocks.  In  this 
case  no  error  or  even  a warning  is  implied. 

***  USER  INFORMATION  MESSAGE  3023-PARAMETERS  FOR  SYMMETRIC  DECOMPOSITION  0F  DATA  BLOCK 
********  (n  a *****)  time  ESTIMATE  = ********. 


C AVG  = ****** 

PC  AVG  = ****** 

SPILL  GROUPS  = ****** 


S AVG  = ****** 

ADDITIONAL  CORE  = ******* 
C MAX  ****** 


PC  MAX  = ****** 

PC  GROUPS  = ****** 
PREFACE  LOOPS  = ****** 


N is  the  number  of  rows  in  the  data  block;  TIME  is  the  estimate  (in  seconds)  to  perform 
the  decomposition;  C AVG  is  the  average  number  of  active  columns  per  pivot  <"ow;  PC  AvG  is 
the  average  number  of  passive  columns  at  each  active  termination  point;  SPILL  GROUPS  is 
the  number  of  spill  groups;  S AVG  is  the  average  number  of  rows  in  each  spill  group; 
ADDITIONAL  CORE  (positive)  is  the  amouit  of  core  required  to  avoid  spill,  (negative)  is 
the  amount  of  unused  core;  C MAX  is  the  maximum  number  of  active  columns  in  any  one  pivot 
row;  PC  MAX  is  the  maximum  number  of  passive  columns  at  any  one  active  column  termination 
point;  PC  GROUPS  is  the  number  of  active  column  termination  points;  PREFACE  L00PS  is  the 
number  of  times  the  preface  of  the  decomposition  subroutine  is  executed. 

3024  ***  USER  INFORMATION  MESSAGE  3024,  THE  BANDWIDTH  0F  MATRIX  ****  EXCEEDS  THE  MAXIMUM 

BANDWIDTH.  A MAXIMUM  BANDWIDTH  0F  ****  WILL  BE  USED. 

This  message  indicates  that  a matrix  has  scattered  terms  way  off  the  diagonal  (i.e.,  a 
large  bandwidth).  Instead  of  searching  all  combinations  of  B and  C,  the  search  is 
started  at  the  maximum  bandwidth. 

3025  ***  SYSTEM  FATAL  MESSAGE  3025,  ILLEGAL  INDEX  IN  ACTIVE  R0W  0R  COLUMN  CALCULATION  IN  ****. 

Possible  machine  error.  Rerun  problem.  If  error  persists,  a code  error  exists  in  the 
decomposition  routine. 

3026  ***  SYSTEM  FATAL  MESSAGE  3026,  MATRIX  ****  EXCEEDS  MAXIMUM  ALLOWABLE  SIZE  FOR  BANDWIDTH  PLUS 

ACTIVE  COLUMNS.  BMAX  = ****,  CMAX  = ****. 

Sufficient  space  was  not  reserved  for  the  generation  of  the  B vs.  C vector.  SDC0MP 
should  be  recompiled  to  increase  BMAX  and  CMAX. 

3027  ***  USER  INFORMATION  MESSAGE  3027,  ****  DECOMPOSITION  OF  DATA  BLOCK  ****  (N  = ****)  TIME 

ESTIMATE  IS  ********  SECONDS. 

Gives  the  estimated  time  required  for  a decomposition  in  seconds  and  the  type  of  matrix, 
i.e.,  complex,  real  (double  or  single  precision),  symmetric  or  unsymmetric. 

3028  ***'  USER  INFORMATION  MESSAGE  3028,  B = ****,  BBAR  = ****,  C = ****,  CBAR  = ***,  R = ****. 

Gives  the  upper  bandwidth  (8),  lower  bandwidth  (BBAR),  number  of  active  columns  (C),  and 
active  rows  (CBAR)  used  in  the  unsymmetric  decomposition. 

3029  ***  SYSTEM  FATAL  MESSAGE  3029,  PHYSICAL  END-0F-FILE  ENCOUNTERED  0N  DATA  SET  ****  (FILE  ****). 

Since  logical  end-of-files  are  used  by  GIN0,  a physical  end-of-file  indicates  an  attempt 
to  read  beyond  valid  data. 


***  USER  WARNING  MESSAGE  3030,  0FP  UNABLE  T0  PROCESS  DATA  BL0CK.  A TABLE  0F  THE  DATA  BL0CK 
FOLLOWS. 


3030 

3031  ***  Same  as  message  3032. 
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3032 


***  MESSAGE  3032>  UNABL£  T0  SELECTED  SET  (****)  IN  TABLE  (****)  in  SUBROUTINE 

loads,  initial ^ond  tt  i ons ^or  frequ^ncT^ets1  ’include  tL^reo^^rf  rfG*°d  examples  are 
Case  Control  Deck  to  select  data  =1™=!,  U r ret)uired  data  or  change  the 

A set  selection  was  required  but  none  was  made  epl  3e*  zfro  ^ ,^as  a sPec!al  meaning, 
an  eigenvalue  extraction  problem.  * °r  examP^e*  no  METH0D  was  selected  for 

K'norSSitSd".1'50  3 Lm  “rt  baa  ™th.r  L0AD  card,  which 


3033  *** 


0NE  0P.  M0RE  RANDPS  CARDS  BUT  IS 


3034 


3035 


3036 


MESSAGE  3033,  SUBCASE  ID  ****  IS  REFERENCED 
NOT  A CURRENT  SUBCASE  ID.  KfcttKtNCED 

current  loop?1  A1  ^subcases  Tn  ^hTc^The^d frert^  idfntif1?ation  n™bers  included  in  the 
not  change  are  run  together  Either  add  a e„Nra  inPu.^.niat^1c:es  or  transfer  functions  do 
change  your  RATOS  cards  or'change  the  Id^ffStlS^S^^^ScSS6"’ 

***  USER  WARNING  MESSAGE  3034  , 0RTH0G0NALITY  CHECK  FAILED,  LARGEST  TERM  ■ EPSI  - 

on  the  EIGB^o/lIIGR^ijlk^data  can?1  The  eToenveri''6  larser  tf)an  the  user  input  criteria 
This  nonorthogonal  ity  is  S*  gf& 

***  USER  INF0RMATI0N  MESSAGE  3035,  F0R  L0AD  **  EPSIL0N  SUB  E=*****. 

solutionf”  informatl've  messa9e  reflecting  the  accumulated  round-off  error  of  the  static 

***  HffiSTa  « 3036>  DATA  SET  ********  IS  fiEGUIRED  AS  input  but  has  n0t  been 

message ^indicate^a  F1^Kd  The 

user  can  use  the  ALTER  feature  to  JjJVX’lSi,  £ ESTj£ 


3037 


SYSTEM  FATAL  MESSAGE  3037,  J0B  TERMINATED  IN  SUBROUTINE 


**** 


3038 


3039 


3040 


3041 


™ecetedSSbf  a*Sslr.e“sa«awh5rS“'n;^Ln  jtj'J  th“  W ta™'"a«d-  It  should  be 
which  the  progra.  teminated  can  be  found  by  ex-inlnfthe "onfiJe”  ™°' ’;essT.hgees"'.0'i','e 

SYSTEM  FATAL  MESSAGE  3038,  DATA  SET  ***  D0ES  N0T  HAVE  MULTIREEL  CAPABILITY. 

Computer  hardware/software  does  not  support  multireel  files. 

***  SYSTEM  FATAL  MESSAGE  3039,  ENDSYS  CANN0T  FIND  SAVE  FILE. 

File  cannot  be  found  to  save  and  restore  executive  tables  during  link  switching. 

SYSTEM  FATAL  MESSAGE  3040,  ATTEMPT  T0  WRITF  data  cpr  ****^*Tt*/rTi  r 

INPUT  FILE.  1 V WK1,fc  UATA  SET  ********( FILE  ***)  WHEN  IT  IS  AN 

Input  data  blocks  for  a module  (100  .LT.  NAME  .LT.  200)  may  be  read  only. 

S2  ST  ™FSSs^f0RlGl5TW?SLBER;?E£fINT  ***  °0ES  N0T  EXIST  0R  15  N0T  A ^METRIC 
^cuuS"„Sr^BPOciSo|P£,23.""  “e  ^ GBD™T  "rd  f<”-  "aiSb‘  a"d  balance 
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? t-  . . . 

qk  Poor 

J t i...  : 


3042 


***  rncii  “U HESSAGE  3042,  INC0NSISTENT  SCALAR  MASSES  HAVE  BEEN  USED. 
EPSIL0N/DELTA  = *****. 


3043 


3044 


3045 


3046 


3047 


3048 


3049 


GPWG  has  detected  inconsistent  scalar  masses.  Direct  masses  have  been  used.  Skew 
inertias  will  result.  Examine  your  scalar  masses  and  C0NM1  cards. 

P*l?a  3043’  UNC0NNECTED  EXTRA  p0INT  (M0DAL  C00RDINATE=***)  HAS  BEEN  DETECTED 

t^nc,-P°lntS  fSt  be  connected  V1'a  Direct  Matrix  Input  {or  Transfer  Functions)  in  modal 
transient  or  frequency  response. 

„5ER  FA^AE  MESSAGE  3044,  A P0INT  0N  N0NLINEAR  L0AD  SET  ****  N0LIN  ****  is  N0T  AN  EXTRA 
P0INT.  0NLY  EXTRA  P0INTS  MAY  HAVE  N0NL1NEAR  L0ADS  IN  A M0DAL  F0RMULATI0N. 

tra£Sient  analysis  {Rigid  Format  12)  will  support  nonlinear  loads  only  on  extra 
points.  Pick  another  nonlinear  load  set. 

***  Kl^F  MESSAGE  3045 ’ INSUFFICIENT  TIME  T0  C0MPLETE  THE  REMAINING  **  S0LUTI0N(S)  IN 

The  time  specified  on  the  NASTRAN  TIME  card  has  expired  in  the  named  module.  The  module 
will  be  terminated.  NASTRAN  will  continue  running  until  the  time  on  the  job  card 
expires.  Restart  to  obtain  print-out,  complete  solutions  or  rerun  problem. 

***  USER  FATAL  MESSAGE  3046,  Y0UR  SELECTED  L0ADING  C0NDITI0N  INITIAL  C0NDITI0N  ANn 
N0NLINEAR  F0RCES  ARE  NULL.  A ZER0  S0LUTI0N  WILL  RESULT..  P AND 

Transient  solution  must  have  one  of  the  above  nonzero. 

***  Tmir  MESSAGE  3047,  M0DES  WITHIN  RANGE  AND  LM0DES=O.  A M0DAL  F0RMULATI0N  CANN0T 

IrocI?0CleS.  Mnnii  fx0r  a modal  formulation  must  be  selected  by  a PARAM  card.  Set  LFREQ, 
HFREQ  or  LM0DES  to  request  modes. 

***  BL0CK  ****A1’  MESSAGE  3048,  BUFFER  C0NTR0L  W0PD  INC0RRECT  F0R  GIN0  ****  0PERATI0N  0N  DATA 

The  buffer  control  word  has  been  destroyed  outside  of  GIN0  or  an  attempt  to  READ  a file 
opened  to  WRITE  or  similar  error  has  occurred. 

***  JSr  MESSAGE  3049,  GIN0  UNABLE  T0  P0SITI0N  DATA  BL0CK  ****  C0RRECTLY  DURING  **** 


A block  number  read  does  not  match  the  expected  block  number.  The  file  has  been 
repositioned  outside  the  GIN0  environment  or  a machine  or  operating  system  error  has 


3050  ***  D^ER^FATAL^MESSAGE^3050,  INSUFFICIENT  TIME  REMAINING  F0R  DEC0MP0SITI0N,  ****. 


TIME 


Thetime  estimated  for  a decomposition  exceeds  the  remaining  time, 
estimate  for  the  run. 


Increase  the  time 


3051 


USER  FATAL  MESSAGE  3051,  INITIAL  C0NDITI0N  SET 
PR0BLEM.  INITIAL  C0NOITI0NS  ARE  N0T  ALL0WED  IN 


****  WAS  SELECTED  F0R  A M0DAL  TRANSIENT 
SUCH  A PR0BLEM. 


3052  ***  USER  WARNING  MESSAGE  3052,  A RAND0M  REQUEST  F0R  CURVE  TYPE  - ****  - R0TNT  - **** 

C0MP0NENT  - ****  -,  SPECIFIES  T00  LARGE  A C0MP0NENT  ID.  THE  LAST  C0MP0NENT  WILL  BE  USED. 


3053  *** 


USER  WARNING  MESSAGE  3053,  THE  ACCURACY  0F  EIGENVALUE  ****  IS  IN  D0UBT 
T0  C0NVERGE  IN  ****  ITERATIONS.  V 


GIVENS-QR  FAILED 
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"a;nr  “"sistot  «* 

the  maximum  iteration  parameter.  * P 9 n™ing  chan9e  would  be  required  to  increase 

3054  .«  ACCURAC,  0F  EIGEHVECT0R  ....  CHM  re  THE 

«®nt?0e:VSSf/to'g1,e°„  TW  ”f  '?"«*”«•  Particular 

determine  if  this  vector  is  orthnnnnAi  in°+h2  term?  moda^  mass  matrix  (MI)  to 

computed  and  checked  if  field  9 on  the  Rrn  vectors*  These  terms  will  be 

is  expected  in  the  case  of  do  e or  ™.SB  m CDnt,ains  a non2ero  va1ue*  ™e  message 
properly  computed.  P e ei9envalues,  even  though  the  vectors  are 

3055  “*  ISlK  ^TIPLY  AND  ADD  N0N-C0NF0RMABLE 

The  multiply/add  subroutine  requires  conformable  matrices.  There  are  two  possible  cases- 
1.  EX]  - [A][B]  + [C] 

Zl7r  of  ro»"f  [C]  £St“bSte5i,e'Sirte  ^ '"dd 

2-  [X]  = [A]T[B]  + [C] 

jSfSS-Sa  s ~ - “--™ 

3056  ***  USER  FATAL  MESSAGE  3056,  N0  MASS  MATRIX  IS  PRESENT  BUT  MASS  DATA  IS  REQUIRED. 

tec  £ r«r ar rtlon* but 

3057  ***  USER  FATAL  MESSAGE  3057,  MATRIX  ****  IS  N0T  P0SITIVE  DEFINITE. 

A Cholesky  decomposition  was  attempted  on  the  above  matrix  but  a Hi;,™ „=i 
negative  or  equal  to  zero,  such  that  the  decomposition  failed.  90nal  terra  WaS 

3058  ***  USER  WARNING  MESSAGE  3058,  EPSIL0N  IS  LARGER  THAN  ****  F0R  SUBCASE  ****. 

The  error  residual  (either  e or  e ) 

X (J) 


e = 


[U}T  {SP} 


{P}T  (u> 


is  larger  than  would  be  expected  for 


a well  conditioned  problem.  Near  singularities  may  exist. 

3059  .*.  U3EB0F*TAL  MESSAGE  3059,  SET  IDENTIFIER  ****  DUES  N0T  EXIST.  ERROR  DETECTED  IN 

Tsy)  \h?f, (s“"  as  M °r  s> 

descriptor  which  is  legal  |E  Ch“se  * 

3060  «.  USER  FATAL  MESSAGE  3060,  READ  MODULE  FINDS  THAT  THE  INPUT  STIFFNESS  AND/OR  MASS  MATRIX  IS 
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3061  *** 


3062  *** 

3063  *** 

3064  *** 

3065  *** 

3066  *** 

3067  *** 

3068  *** 

3069  *** 

3070  *** 

3071 

3072  *** 

3073  *** 

3074  *** 

3075  *** 

3076  *** 

3077  *** 

3078  *** 

3079  *** 

3080  *** 

3081  *** 

3082  *** 

3083  *** 


BM?"*11*  "ESS«  ™ MEASURE  0F  H0N-  PLANARITY  IS  *«*  F0R  ELENENT  NUMBER 

jj°ssrsp;nc.  e,,OTBnts  ,s  the 

diagonals.  This  message  is  issued  only  whln  thl  .h^ the,  ave^ge  length  of  the 
greater  than  ,01.  y when  the  abso1ute  value  of  this  measure  is 

SYSTEM  FATAL  MESSAGE  3062,  HMAT  MATERIAL  ROUTINE  CALLED  IN  A N0N-HEAT-TRANSFER  PROBLEM. 
SYSTEM  WARNING  MESSAGE  3063,  INPUT  FORCES  DATSDRHA  BL0CK  DOES  NOT  HAVE  CORRECT  DATA. 
SYSTEM  WARNING  MESSAGE  3064,  INCONSISTENT  HBOY  DATA  RECORDS.  **********  **********# 
SYSTEM  WARNING  MESSAGE  3065,  THERE  IS  N0  EST  DATA  F0R  HBDY  ELEMENT  ID  = **********. 

USER  WARNING  MESSAGE  3066,  THERE  IS  N0  TL0AD1  0R  TL0AD2  DATA  F0R  LOAD- ID  = *******1**. 
USER  WARNING  MESSAGE  3067,  LOAD  SET  ID  = **********  IS  N0T  PRESENT. 

SYSTEM  WARNING  MESSAGE  3068,  UNRECOGNIZED  CARD  TYPE  = **********  F0UND  IN  „SLT_  QATA 

USER  WARNING  MESSAGE  3069,  OUTPUT  DATA  BLOCK  F0R  FORCES  IS  PURGED, 
ar  3070,  QGE  IS  required  by  this  M0DU|-E  and  is  purged,  no  OUTPUT  file 
SYSTEM  WARNING  MESSAGE  3071,  EXTRA  DATA  IN  RADLST  RECORD  OF  MATP00L  DATA  BLOCK  IGNORED 

*^*****^EWHiCHAAPPEARS*0N^A~-MDLsf-^BULK  5!“^  I$  PRBENT  F0R  E™T  10  = 

USER  FATAL  MESSAGE  3074,  COLUMN  ********  0F  THE  Y MATRIX  IS  NULL 
USER  FATAL  MESSAGE  3075,  INTERMEDIATE  MATRIX  Y IS  SINGULAR. 

SYSTEM  FATAL  MESSSAGE  3076,  GPTT  DATA  IS  N0T  IN  S0RT  BY  INTERNAL  ID. 

SaTA  Ki^WNT  0ATA  0R  DEFAULT  TEMPERATURE 

USER  FATAL  MESSAGE  3078,  N0  GPTT  DATA  IS  PRESENT  F0R  TEMPERATURE  SET  ********. 

USER  FATAL  MESSAGE  3079,  THERE  ARE  N0  -HBDY-ELEMENTS  PRESENT. 

KKKKSffl  s:™  * ™ ™ 

SYSTEM  FATAL  MESSAGE  3081,  INCONSISTENT  USET  DATA  DETECTED. 

USER  WARNING  MESSAGE  3082,  M = ********** > fj  - ********** 

« ,ss.sir£  src^ssaa  srsiats? an  ”'set  **-«**-■ 

USER  FATAL  MESSAGE  3083,  UM  POSITION  = ********** } SIL  = **********_ 

An  in-set  degree-of-freedom  is  not  expressed  in  terms  of  an  n-set  degree-of-freedom. 
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3084  ***  USER  FATAL  MESSAGE  3084,  THERE  IS  N0  TEMPERATURE  DATA  F0R  SIL  NUMBER  ********** 

3085  ***  USER  FATAL  MESSAGE  3085,  THE  PF  L0AD  VECT0R  IS  EITHER  PURGED  0R  NULL. 

(if  ***  ssaasr MESSAGE  3086,  entering  ssght  exit  m0de  by  reas0n  number  1 mmi 

3086  ***  JSERAINF0RMATI0N  MESSAGE  3086,  ENTERING  SSGHT  EXIT  M0DE  BY  REAS0N  NUMBER  2 (MAXIMUM 

3086  ***  MESSAGE  3086,  ENTERING  SSGHT  EXIT  M0DE  BY  REAS0N  NUMBER  3 (DIVERGING 

3086  ***  USE^ INFORMATION  MESSAGE  3086,  ENTERING  SSGHT  EXIT  M0DE  BY  REAS0N  NUMBER  4 (INSUFFICIENT 


3086  *** 
(5) 


3087  *** 

3088  *** 

3089  *** 

3090  *** 

3091  *** 

3092  *** 

3093  *** 


C0NVERGENCE)TI0N  MESSAGE  3°86’  ENTERING  SSGHT  EXIT  «E  BY  REAS0N  NUMBER  5 (MAXIMUM 

U paramBterCEPSHTUrS  When  the  solution  meets  the  convergence  criteria  defined 

2.  Iterations  are  terminated  when  the  number  defined  by  the  parameter  MAXIT  is 

attained.  * ^ 

3.  Iterations  are  terminated  when  the  solution  diverges. 

5*  VJL  terminated  when  there  is  insufficient  time  to  complete  the  next  loop. 

5‘  tfirmi rated  when  there  is  no  change  to  the  solution  vector  but  the^ 

parameter  EPSHT  criteria  was  not  met. 

USER  FATAL  MESSAGE  3087,  TEMPERATURE  SET  **********  is  N0T  PRESENT  IN  GPTT  DATA  BL0CK. 
USER  FATAL  MESSAGE  3088,  ILLEGAL  GE0METRY  F0R  REV0LUTI0N  ELEMENT  ****. 

USER  FATAL  MESSAGE  3089,  ILLEGAL  GE0METRY  F0R  TRIANGLE  ELEMENT  ****. 

USER  FATAL  MESSAGE  3090,  ILLEGAL  GE0METR  F0R  QUAD.  ELEMENT  ****. 

PARALLELAT0ISIDEE3-4GE  3°91’  A TRAPRG  ELEHENT  = **************  D0ES  N0T  HAVE  SIDE  1-2 

GE0METRyAE  ^EGG^GE  bb^2,  TRIARG  0R  TRAPRG  ELEMENT  = **************  POSSESSES  ILLEGAL 

SYSTEM  FATAL  MESSAGE  3093,  ELEMENT  = ********  R£AS0N  = ******. 

A thermal  load  (via  QV0L  card)  can  not  be  computed  because: 


Rods;  triangular  or  quadrilateral 
membranes,  plates  or  rings;  solid 
hexahedra. 


3094  *** 

3095  *** 

3096  *** 


3097  *** 

(1) 


!■  Less  than  2 points  have  been  referenced. 

2.  Unable  to  locate  SIL  value. 

3.  Unrecognizable  form  for  element. 

4.  Illegal  number  of  points  for  triangular 
or  quadrilaterial  membranes,  plates  or  rings. 

5.  Illegal  number  of  points  for  solid  hexahedra. 

SYSTEM  FATAL  MESSAGE  3094,  SLT  L0AD  TYPE  **********  ig  fjgjj  REC0GNIZED 

USER  WARNING  MESSAGE  3095,  ELEMENT  TYPE  **********  WITH  ID  = *********  awn  APPFARTNG  flw 

CflR0  H,s  the  s*  id  As  ™ 

sks  sa  s ^»lTlrSs%5 

USER  FATAL  MESSAGE  3097,  C0LUMN  ******  1$  SINGULAR.  UNSYMMETRIC  ********  OEC0MP  AB0RTED. 
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3097 

(2) 


3098 

3099 

3100 

3101 

3102 
(1) 

3102 
(2) 

3103 
(1) 

3103 
(2) 

3104 

3105 

3106 

3107 

3108 

3109 

3110 

3111 

3112 

3113 


OR?Q*f 
OF  PCOi?’ 


***  USER  FATAL  MESSAGE  3097,  SYMMETRIC  DEC0MP0SITI0N  0F  DATA  BL0CK  ********  AB0RTED  BECAUSE 
THE  F0LL0WING  C0LUMNS  ARE  SINGULAR  — 

When  a matrix  being  read  in  is  singular  (null  column  or,  for  symmetric  decomposition,  a 
zero  diagonal),  the  internal  column  number  and  type  of  decomposition  is  identified.  The 
message  does  not  appear  for  special  cases  such  as  less  than  three  columns  or  for 
proportional  rows. 

***  USER  FATAL  MESSAGE  3098,  QDMEM2  ELEMENT  STIFFNESS  R0UTINE  DETECTS  ILLEGAL  GE0METRY  F0R 
ELEMENT  ID  = ********** . 

***  USER  FATAL  MESSAGE  3099,  ELEMENT  STIFFNESS  C0MPUTATI0N  F0R  QDMEM2  ELEMENT  ID  = ********** 
IS  IMP0SSIBLE  DUE  T0  SINGULARITY  IN  C0NSTRAINT  EQUATI0N. 

***  USER  WARNING  MESSAGE  3100,  ELEMENT  THERMAL  L0AD  C0MPUTATI0N  F0R  QDMEM2  ELEMENT  ID  = 
**********  piNDS  ILLEGAL  GE0METRY  THUS  N0  L0ADS  0UTPUT  F0R  ELEMENT-ID  N0TED. 

***  USER  WARNING  MESSAGE  3101,  SINGULARITY  0R  BAD  GE0METRY  F0R  QDMEM2  ELEMENT  ID  = ********* 
STRESS  0R  F0RCES  WILL  BE  INC0RRECT. 

***  SYSTEM  FATAL  MESSAGE  3102,  L0GIC  ERR0R  EMA-  ****. 


***  USER  WARNING  MESSAGE  3102,  SUBR0UTINE  TRHT1C,  UNSTABLE  TEMP.  VALUE  0F  *************** 
****,  C0MPUTED  F0R  TIME  STEP  *****  AT  P0INT  NUMBER  ******  IN  THE  ANALYSIS  STEP. 

***  USER  WARNING  MESSAGE  3103,  EMGC0R  0F  EMG  M0DULE  FINDS  EITHER  0F  DATA  BL0CKS  ****  0R  **** 
ABSENT  AND  THUS  ****,  MATRIX  WILL  N0T  BE  F0RMED. 

***  USER  FATAL  MESSAGE  3103,  SUBR0UTINE  TRHT1C  TERMINATING  DUE  T0  ERR0R  C0UNT  F0R  MESSAGE 
3102. 

This  occurs  for  10  errors  detected  in  the  temperature  computation. 

***  SYSTEM  WARNING  MESSAGE  3104,  ENGC0R  FINDS  SET  (ASSUMED  DATA  BL0CK  *****)  MISSING.  EMG 
M0DULE  C0MPUTATI0NS  LIMITED. 

***  SYSTEM  FATAL  MESSAGE  3105,  EMGPR0  FINDS  ********  ELEMENTS  (ELEMENT  TYPE  ***)  UNDEFINED  IN 
EST  DATA  BL0CK  AND/0R  ELEMENT  R0UTINE. 

***  SYSTEM  FATAL  MESSAGE  3106,  EMGPR0  FINDS  THAT  ELEMENT  TYPE  ***  HAS  EST  ENTRIES  T00 
LARGE  T0  HANDLE  CURRENTLY. 

***  SYSTEM  INF0RMATI0N  MESSAGE  3107,  EMG0LD  CALLED  BY  EMGPR0  T0  PR0CESS  ********  ELEMENTS. 

***  SYSTEM  FATAL  MESSAGE  3108,  EMG0UT  RECEIVES  ILLEGAL  FILE  TYPE  = **********. 

***  SYSTEM  FATAL  MESSAGE  3109,  EMG0UT  HAS  BEEN  SENT  AN  INVALID  OICTI0NARY  W0RD-2  = ********** 

FR0M  ELEMENT  ID  = **********. 


***  SYSTEM  FATAL  MESSAGE  3110,  EMG0UT  HAS  BEEN  CALLED  T0  WRITE  AN  INC0RRECT  NUMBER  0F  W0RDS 
F0R  ELEMENT  ID  = **********. 

***  SYSTEM  FATAL  MESSAGE  3111,  INVALID  NUMBER  0F  PARTITI0NS  WERE  SENT  EMG0UT  F0R  ELEMENT  ID  = 
**********  WITH  RESPECT  T0  DATA  BL0CK  TYPE  = ***. 

***  USER  INF0RMATI0N  MESSAGE  3112,  ELEMENTS  C0NGRUENT  T0  ELEMENT  ID  = **********  WILL  BE 
RE-C0MPUTED  AS  THERE  IS  INSUFFICIENT  C0RE  AT  THIS  M0MENT  T0  H0LD  DICTI0NARY  DATA. 
ADDITI0NAL  C0RE  NEEDED  = ****  W0RDS. 

***  SYSTEM  INF0RMATI0N  MESSAGE  3113,  EMGPR0  PROCESSING  ******  PRECISI0N  ELEMENTS  (ELEMENT 
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3116 

3117 

3118 

3119 

3120 

3121 

3122 

3123 

3124 

3125 

3128 

3129 

3130 


3131 

3132 


3133 
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***  USER  FATAL  MESSAGE  3115,  EMGPR0  FINDS  ********  ELEMENTS  (ELEMENT  TYPE  ***}  PRESENT  IN  A 
HEAT  F0RMULATI0N. 


This  includes  CC0NEAX,  CT0RDRG,  CTRAPAX,  CTRIAAX,  CFLUIDi , CSL0Ti,  CSHEAR,  CTWIST, 
CTRBSC,  CTRPLT , CQDPLT , CMASSi,  C0NMi , CAXIFi,  CAER01,  CTRIM6,  CTRPLT1  and  CTRSHL 
elements. 


***  SYSTEM  FATAL  MESSAGE  3116,  ELEMENT  ID  **********  SENDS  BAD  SIL  T0  R0UTINE  EMG1B. 

***  USER  WARNING  MESSAGE  3117,  DIFFERENTIAL  STIFFNESS  CAPABILITY  N0T  DEFINED  F0R  **** 
ELEMENTS  (ELEMENT  TYPE  ****). 

***  USER  FATAL  MESSAGE  3118,  R0D  ELEMENT  N0.  **********  HAS  ILLEGAL  GE0METRY  0R  C0NNECTI0NS. 
***  USER  FATAL  MESSAGE  3119,  INSUFFICIENT  C0RE  T0  PR0CESS  R0D  ELEMENTS. 


***  USER  WARNING  MESSAGE  3120,  IMPR0PER  C0NNECTI0N  0N  CELAS  ELEMENT,  ********** t 

***  SYSTEM  WARNING  MESSAGE  3121,  EMG0LD  HAS  RECEIVED  A CALL  F0R  ELEMENT  ID  ****  (ELEMENT  TYPE 
********).  ELEMENT  IGN0RED  AS  THIS  ELEMENT  TYPE  IS  N0T  HANDLED  BY  EMG0LD. 

***  SYSTEM  FATAL  MESSAGE  3122,  EMG0UT  HAS  DETERMINED  THAT  THERE  ARE  ****  C0NNECTING  GRID 

P0INTS  F0R  ELEMENT  ID  = ****.  THIS  IS  GREATER  THAN  THE  MAXIMUM  AS  PER  /GPTA1/  TABLE  F0R 
THE  TYPE  0F  THIS  ELEMENT.  PR0BABLE  ERR0R  IN  ELEMENT  R0UTINE  PR0GRAM. 

***  USER  FATAL  MESSAGE  3123,  PARAMETER  NUMBER  *****  N0T  IN  DMAP  CALL. 

***  USER  FATAL  MESSAGE  3124,  PARAMETER  NUMBER  *****  IS  N0T  A VARIABLE. 

***  SYSTEM  FATAL  MESSAGE  3125,  INVALID  TABLE  NUMBER.  **********  is  N0.  *****  0F  ***** 
PASSED  T0  PRETABLE. 

***  SYSTEM  WARNING  MESSAGE  3128,  ****  ****  AND  ****  ****  ARE  EQUIVALENT  LABELS.  C0NSULT  B0TH 
F0R  INTERCHANGEABLE  XREF. 

***  USER  FATAL  MESSAGE  3129,  SDR3  CAN  0NLY  PR0CESS  30  ELEMENT  TYPES,  PR0BLEM  HAS  ***. 

The  total  of  30  different  element  types  includes  the  sum  of  the  different  types  of 
structural/scalar  elements  plus  the  different  types  of  user's  DUMMY  elements. 

***  SYSTEM  FATAL  MESSAGE  3130,  L0GIC  ERR0R  ******  0CCURRED  IN  SDC0MP. 

C0NTENTS  0F  /SDC0MX/  F0LL0W  — 

Numerous  error  conditions  exist  in  subroutine  SDC0MP.  The  current  value  in  the  error 
message  helps  the  programmer  to  specifically  locate  the  area  of  the  code  where  the  error 
occurred.  C0MM0N  block  SDC0MX  is  dumped  in  case  DIAG  1 was  not  on. 

***  USER  FATAL  MESSAGE  3131,  INPUT  STIFFNESS  AND  MASS  MATRICES  ARE  N0T  C0MPATIBLE. 

The  matrices  must  be  of  the  same  size  in  order  to  properly  perform  matrix  operations. 

***  SSGHT  REC0VERING  FR0M  SEVERE  USER  C0NVERGENCE  CRITERIA. 

A nonlinear  heat  transfer  solution  cannot  converge  because  the  value  for  EPSHT  on  a PARAM 
card  is  too  small.  Either  change  the  value  to  one  which  requires  less  accuracy  or 
provide  for  a greater  number  of  iterations  (MAXIT  on  another  PARAM  card)  to  allow  the 
solution  to  converge. 

***  USER  FATAL  MESSAGE  3133,  LENGTH  0F  CRIGDR  (RIGID  R0D)  ELEMENT  ********  IS  ZER0. 

The  end  grid  points  of  the  element  cannot  be  coincident. 
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3134  ***  USER  FATAL  MESSAGE  3134,  CRIGDR  (RIGID  R0D)  ELEMENT  ********  is  N0T  PROPERLY  DEFINED. 

The  direction  defined  by  the  dependent  translational  degree  of  freedom  cannot  be 
perpendicular  (or  nearly  perpendicular)  to  the  element. 

3135  ***  USER  FATAL  MESSAGE  3135,  UNABLE  TO  PR0CESS  SEQGP  DATA  IN  SUBR0UTINE  GP1  DUE  T0 

INSUFFICIENT  C0RE.  ADDITI0NAL  C0RE  REQUIRED  = ****  WORDS . 

3136  ***  USER  FATAL  MESSAGE  3136,  MULTIPLE  REFERENCES  T0  GRID  (0R  SCALAR)  P0INT  ID  N0.  ****  0N 

ecnrn  r 


3137  ***  USER  FATAL  MESSAGE  3137,  MULTIPLE  REFERENCES  T0  SEQUENCE  ID  N0.  ****  0N  SEQGP  CARDS. 

3138  ***  USER  FATAL  MESSAGE  3138,  SEQUENCE  ID  N0.  ****  0N  SEQGP  CARDS  IS  THE  SAME  AS  A GRID  (0R 

SCALAR)  P0INT  ID  N0.  THAT  HAS  N0T  BEEN  RESEQUENCED. 


3139  *** 


USER  FATAL  MESSAGE  3139,  UNABLE  T0  PR0CESS  SEQEP  DATA  IN  SUBROUTINE  DPD1  DUE 
INSUFFICIENT  C0RE.  ADDITIONAL  C0RE  REQUIRED  = ****  W0RDS. 


T0 


3140  ***  USER  FATAL  MESSAGE  3140,  MULTIPLE  REFERENCES  T0  EXTRA  P0INT  ID  N0.  ****  0N  SEQEP  CARDS. 

3141  ***  USER  FATAL  MESSAGE  3141,  MULTIPLE  REFERENCES  T0  SEQUENCE  ID  N0.  ****  0N  SEQEP  CARDS. 

3142  ***  USER  FATAL  MESSAGE  3142,  SEQUENCE  ID  N0.  ****  0N  SEQEP  CARDS  IS  THE  SAME  AS  AN  EXTRA 

POINT  ID  N0.  THAT  HAS  N0T  BEEN  RESEQUENCED. 


3143  ***  USER  INFORMATION  MESSAGE  3143,  THE  EIGENVALUES  AND  EIGENVECTORS  F0UND  0N  THIS  RESTART 
WILL  BE  APPENDED  T0  THE  ********  EIGENVALUES  AND  EIGENVECTORS  PREVIOUSLY  CHECKPOINTED. 


This  message  is  generated  when  the  APPEND  feature  is  being  used  in  the  case  of  the 
Determinant,  Inverse  Power  and  FEER  methods  of  real  eigenvalue  extraction.  (See  Section 
3*4.7) . 


3144  ***  USER  WARNING  MESSAGE  3144,  EMGPR0  FINDS  ********  ELEMENTS  (ELEMENT  TYPE  ***)  PRESENT  IN  A 

HEAT  FORMULATION  AND  IS  REPLACING  THE  SAME  BY  ********  ELEMENTS  (ELEMENT  TYPE  ***). 

In  a HEAT  formulation,  element  types  CQDMEM1  and  CQDMEM2  are  automatically  replaced  bv 
element  type  CQDMEM. 

3145  ***  USER  FATAL  MESSAGE  3145,  COMPONENT  0 (0R  BLANK)  SPECIFIED  F0R  GRID  POINT  ********  0N 

********  CARDS. 

3146  ***  USER  FATAL  MESSAGE  3146,  N0N-ZER0  COMPONENT  SPECIFIED  FOR  SCALAR  POINT  ********  0N 

********  CARDS. 

3147  ***  USER  FATAL  MESSAGE  3147,  ENFORCED  DISPLACEMENT  0N  SPC  CARDS  SPECIFIED  MORE  THAN  0NCE  FOR 

THE  SAME  COMPONENT.  SIL  VALUE  = ********. 

The  use  of  DIAG  21  in  the  Executive  Control  Deck  will  show  the  SIL  (internal  DOF) 
corresponding  to  the  duplicated  component. 

3148  ***  USER  FATAL  MESSAGE  3148,  CRIGD3  (GENERAL  RIGID)  ELEMENT  ********  IS  N0T  PROPERLY  DEFINED. 

The  six  reference  degrees  of  freedom  selected  for  the  element  must  together  represent  six 
independent  components  of  motion. 

3149  ***  USER  WARNING  MESSAGE  3149,  USER  SPECIFIED  NEIGHBORHOOD  CENTERED  AT  ORIGIN  N0T  ALLOWED, 

CENTER  SHIFTED  TO  THE  RIGHT  .001. 

Point  of  interest  in  the  complex  plane  (a  . , u ,),  closest  to  which  the  eigenvalues 

dial 

will  be  computed,  was  input  as  (0.0,  0.0)  on  an  EIGC  bulk  data  continuation  card.  The 
point  automatically  used  is  (.001,  0.0). 
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DIAGNOSTIC  MESSAGES 


ORIGINAL  W\m  Fi 
OF  POOR  QUALiW 


3150  ***  USER  WARNING  MESSAGE  3150,  DESIRED  NUMBER  0F  EIGENVALUES  ********  IWVALID.  SET  = 1. 

Number  of  accurate  roots  desired,  Ndl,  was  omitted,  input  as  zero,  or  negative  on  an 
EIGC  bulk  data  continuation  card.  The  number  automatically  used  is  1. 

3151  ***  USER  WARNING  MESSAGE  3151,  DYNAMIC  MATRIX  IS  SINGULAR  (0CCURRENCE  **)  IN  NEIGHB0RH00D 

Point  of  interest  in  the  complex  plane  wa-j)>  closest  to  which  the  eigenvalues 

will  be  computed,  was  input  too  close  to  an  eigenvalue  on  an  EIGC  bulk  data  continuation 
card.  The  point  is  automatically  shifted  by  adding  .02  to  both  the  real  and  imaginary 
parts.  If  the  dynamic  matrix  is  still  singular,  the  next  neighborhood,  if  any,  is 
searched. 

3152  ***  USER  INFORMATION  MESSAGE  3152,  SUBR0UTINE  ALLMAT  0UTPUT  EIGENVALUE  ****  IS  NULL. 

When  an  eigenvalue  output  from  subroutine  ALLMAT  is  exactly  zero,  the  formula  for 
computing  the  associated  theoretical  error  test  fails.  The  magnitude  of  the  eigenvalue 

-10 

is  considered  to  be  10  for  use  in  that  formula. 

3153  ***  USER  WARNING  MESSAGE  3153,  ATTEMPT  T0  N0RMALIZE  NULL  VECT0R  IN  SUBR0UTINE  CFEER4,  N0 

ACTI0N  TAKEN. 

An  eigenvector  output  from  subroutine  ALLMAT  is  a zero  vector. 

3154  ***  USER  WARNING  MESSAGE  3154,  SIZE  0F  REDUCED  PR0BLEM  DECREMENTED  0NCE  (N0W  ****)  DUE  T0 

NULL  ERR0R  ELEMENT.  1 ’ V 

If  subroutine  CFEER4  receives  a reduced  tridiagonal  matrix  having  error  element  d 

m+1 

exactly  (0,0),  it  is  impossible  to  compute  meaningful  theoretical  error  estimates  for  any 
of  the  eigenvalues.  The  size  of  the  reduced  problem  is  reduced  by  one,  so  that  d 
becomes  the  new  error  element.  m 

3155  ***  USER  WARNING  MESSAGE  3155,  REDUCED  PR0BLEM  HAS  VANISHED.  N0  R00TS  F0UND. 

If  decrementing  the  size  of  the  reduced  problem  (see  message  3154)  causes  the  size  to 
become  zero,  the  program  continues  to  the  next  neighborhood,  if  any. 

3156  ***  USER  WARNING  MESSAGE  3156,  SIZE  0F  REDUCED  PR0BLEM  REST0RED  T0  ****  BECAUSE  NEXT  ERR0R 

ELEMENT  WAS  ALS0  NULL.  ERR0R  ELEMENT  SET  = ****  ****. 

This  message  follows  message  3154.  If  is  also  exactly  zero  (in  addition  to 

being  exactly  zero),  then  the  original  reduced  problem  size  is  restored  and  d , , is  set 

m+i 

to  (e,  0)  where  e = E/100  and  E is  the  error  tolerance  on  acceptable  eigenvalues  input  on 
the  EIGC  bulk  data  card. 

3157  ***  USER  WARNING  MESSAGE  3157,  FEER  PR0CESS  MAY  HAVE  CALCULATED  FEWER  ACCURATE  M0DES  **** 

THAN  REQUESTED  IN  THE  NEIGHB0RH00D  0F  ****  ****. 

The  desired  number  of  eigenvalues  specified  in  the  EIGC  bulk  data  continuation  card 
exceeds  the  additional  number  that  can  be  calculated  by  the  Complex  Tridiagonal  Reduction 
(Complex  FEER)  method  in  the  current  neighborhood. 

3158  ***  USER  WARNING  MESSAGE  3158,  N0  ADDITI0NAL  M0DES  CAN  BE  F0UND  BY  FEER  IN  THE  NEIGHB0RH00D 

n,r  4--*- -a- -a-  -a- a- -a- -a-  ^ ^ ^ 
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FUNCTIONAL  MODULE  MESSAGES  (3001  THRU  4000) 


An  initial  pseudo-random  vector  cannot  be  made  orthogonal  to  the  existina  set  of 
e1genso?utions)t0rS  wilich  con,e  from  Restart  and  from  all  prior-neighborhood  sets  of 

3159  ***  USER  INF0RMATI0N  MESSAGE  3159,  ALL  S0LUTI0NS  HAVE  BEEN  F0UND. 


3160 


3161 


3162 


3163 


3164 


3165 


3166 


3169 

3170 


IJerfSi  hf*°hd  haS  so1ved  |he  entire ^problem.  Any  additional  neighborhoods  (as 
specified  by  the  presence  of  EIGC  bulk  data  continuation  cards)  are  ignored. 

(*IL***^PbYTES)SAGE  3160  ’ HINIMUM  0PEN  C0RE  N0T  USED  BV  FEER  **********  W0RDS 

This  message  indicates  the  amount  of  open  core,  in  both  bytes  and  words,  not  used  by 

***  MESSAGE  3161,  DESIRED  NUMBER  0F  EIGENS0LUTI0NS  *****  f0R  NEIGHB0RH00D  ***  0F 

********  ********  EXCEEDS  THE  EXISTING  NUMBER  **«*,  ALL  eISSuTIBNS 

The  desired  number  of  eigenvalues  specified  on  the  EIGC  bulk  data  continuation  card 
eigenvalues  5126  °f  the  ei0enmatnx>  whlctl  ls  the  maximum  possible  number  of  existing 

***  USER  WARNING  MESSAGE  3162,  ATTEMPT  T0  N0RMALIZE  NULL  VECT0R.  N0  ACTI0N  TAKEN. 

The  general  vector  normalization  routine  (CFN0R1  or  CFN0R2)  has  a zero  vector  input  to 

***  USER  WARNING  MESSAGE  3163,  ALL  ****  S0LUTI0NS  HAVE  FAILED  ACCURACY  TEST.  N0  R00TS  F0UND. 

The  number  of  eigensolutions  passing  the  relative  error  test  is  zero.  The  maximum 

?a!dWi 3 A%eerta°[led°r7?S  nf  ^ !jeSt  Sp6Cified  1n  field  7 of  the  EIGC  bulk  data 

™f»etLdnHr  it  the  computed  error  bounds  could  have  been  obtained  by 

requesting  DIAG  12  in  the  Executive  Control  Deck.  J 

***  USER  INF0RMATI0N  MESSAGE  3164,  ALL  ****  S0LUTI0NS  ARE  ACCEPTABLE. 

“btained  in  the  reduced  problem  corresponding  to  the  point  of 
interest  pass  the  relative  error  test.  The  maximum  allowable  error  for  the  relative 
error  test  is  specified  in  field  7 of  the  EIGC  bulk  data  card.  A detailed  list  of  the 
Control^Deck°r  estlmates  could  have  been  obtained  by  requesting  DIAG  12  in  the  Executive 

***  BEEN  REJECTED I0N  MESSAGE  3165  ’ ****  S0LUTI0NS  HAVE  BEEN  ACCEPTED  AND  ****  S0LUTI0NS  HAVE 

In  each  neighborhood  defined  by  a center,  some  eigensolutions  passed  the  relative  error 
test  ana  some  did  not* 

***  nrnnr-^KR^,T^0N  MESSAGE  3I66=  *****  M0RE  ACCURATE  EIGENS0LUTI0NS  THAN  THE  ***** 

REQUESTED  HAVE  BEEN  F0UND  F0R  NEIGHB0RH00D  *'**  0F  ***  CENTERED  AT  ********  ********  ncr 
DIAG  12  T0  DETERMINE  ERR0R  ESTIMATES.  * U5 

The  number  of  eigensolutions  passing  the  relative  error  test  is  greater  than  the  number 
on  the  corresponding  EIGC  bulk  data  continuation  card.  The  maximum  allowable 
alt^ila  i l ltlve  err°'\test  1S  specified  in  field  7 of  the  EIGC  bulk  data  card.  A 
12  in  the  ExL«l2ecSXck!1’r  e!t1rates  CM,d  have  besn  obta,necl  requesting  DIAG 

***  3Sn™  KiT"  m fl  cmm  “D  SLS0  USE0  flS  fl  5EC0"DARV 

***  USER  FATAL  MESSAGE  3170,  PRIMARY  ID  ********  0N  A CNGRNT  CARD  ALS0  USED  AS  A SEC0NDARY  ID 
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0N  ANOTHER  CNGRNT  CARD. 

3171  ***  USER  FATAL  MESSAGE  3171,  SECONDARY  ID  ********  SPECIFIED  AS  CONGRUENT  T0  MORE  THAN  0NE 
PRIMARY  ID. 


3172  ***  USER  WARNING  MESSAGE  3172,  SECONDARY  ID  ********  REDUNDANTLY  SPECIFIED  ON  CNGRNT  CARDS. 

REDUNDANCIES  IGNORED. 

3173  ***  USER  WARNING  MESSAGE  3173,  N0  N0N-ZER0  MATERIAL  COORDINATE  SYSTEM  IDS  ENCOUNTERED  IN 

( STRESSES  ) 

MODULE  CURV.  kTDATw<;/rii!JVflTiiBP<;  IN  MATERIAL  COORDINATE  SYSTEM  NOT  COMPUTED. 


Stresses  or  strains/curvatures  are  computed  in  module  CURV  only  if  non-zero  material 
coordinate  system  ids  are  specified. 

3174  ***  SYSTEM  FATAL  MESSAGE  3174,  SUBROUTINE  CURV*  HAS  RETURNED  WITH  ERROR  CONDITION  ***. 

LOCATION  CODE  = ***  IN  SUBROUTINE  CURV* 

FILE  NUMBER  = *** 

The  information  supplied  by  the  message  should  enable  a programmer  to  investigate  the 
cause  of  the  error. 

3175  ***  USER  FATAL  MESSAGE  3175,  TOTAL  NUMBER  0F  DEGREES  0F  FREEDOM  IN  THE  PROBLEM  (****)  EXCEEDS 

65535. 

3176  ***  USER  FATAL  MESSAGE  3176,  BAR  ELEMENT  NO.  ****  HAS  ILLEGAL  GEOMETRY  0R  CONNECTIONS. 

3178  ***  USER  FATAL  MESSAGE  3178,  LOAD  SET  ****  N0T  F0UND.  REQUIRED  FOR  DEFINITION  0F  COMBINATION 

LOAD  ****. 

3179  ***  USER  FATAL  MESSAGE  3179,  DUPLICATE  LOAD  SET  ****  FOUND  IN  DEFINITION  OF  COMBINATION  LOAD 

**** 

3180  ***  USER  FATAL  MESSAGE  3180,  INDEPENDENT  COMPONENT  SPECIFIED  MORE  THAN  ONCE  IN  AN  MPC 

RELATIONSHIP.  SIL  VALUE  = ****. 

3181  ***  USER  FATAL  MESSAGE  3181,  ATTEMPT  T0  PERFORM  CH0LESKY  DECOMPOSITION  0N  A NEGATIVE  DEFINITE 

MATRIX  IN  SUBROUTINE  SDC0MP. 

3182  ***  USER  WARNING  MESSAGE  3182,  INSUFFICIENT  CORE  TO  PROCESS  ALL  CNGRNT  CARDS.  ADDITIONAL 

CORE  NEEDED  = ****  W0RDS . 

3199  ***  USER  WARNING  MESSAGE  3199,  N0N-FATAL  MESSAGES  MAY  HAVE  BEEN  L0ST  BY  ATTEMPTING  T0  QUEUE 
MORE  THAN  *****  MESSAGES. 

3300  ***  SYSTEM  WARNING  MESSAGE  3300,  INVALID  PARAMETER  ****  ****  SUPPLIED  TO  MODULE  DIAGONAL, 

COLUMN  SUBSTITUTED. 

3301  ***  USER  FATAL  MESSAGE  3301,  IHEX*  ELEMENT  NUMBER  ********  INSUFFICIENT  CORE  T0  COMPUTE 

ELEMENT  MATRIX. 

3302  ***  USER  FATAL  MESSAGE  3302,  IHEX*  ELEMENT  NUMBER  ********  ILLEGAL  GEOMETRY,  text. 

The  type  of  geometry  error  is  identified  in  "text".  The  possibilities  are: 


AR  EXCEEDED 
ALFA  EXCEEDED 
BETA  EXCEEDED 
REVERSED  NUMBERING 


Either  correct  the  element  or  increase  the  allowable 
value  on  the  PIHEX  card  for  this  element. 

The  element  was  numbered  in  a clockwise  fashion  rather 
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r; 


‘ - _v  . 

* 4 f »*»»  p*3? 

* **>* 


C00RDINATES  0F  TW0 
P0INTS  ARE  THE  SAME 


^unter-clockwise  as  required.  This  would  result  in  a 
left-handed  element  coordinate  system.  Correct  the 
numbering  sequence  on  the  CIHEXi  card  for  this  element? 

ffisars  Mis.*1*  ■»*«•  °e  «. 


3303  ...  USER  WAL  MESSAGE  3303.  STRESSES  REQUESTED  F0R  SET  « WHICH  CONTAINS  * VALID  ELEMENT 

for  nonexistent  dements  _wllTcfl  stresses  we  requested  in  this  subcase  contains  onlj  IDs 
ISBPAWMCTRIpELEME»f«*~Sf  ““  FBW  LBflD  SET  ********  REFERENCES  MISSING  0S  NBN- 
3305  SftSSf"  m°  f»  SET  HAS  INVALID  GRID  POINT 

9rid  points,  or  the  grid  points  do  not 

““  ***  S..F5?L  "ESS#GE  33“.  SINGULAR  JAC0BIAN  MATRIX  F0R  IS0PARAMETRIC  ELEMENT  NUMBER 

SleSfX A%heTon!fec”rdca?dr  Sr  ZTef^TJ/ & '"TV*  f”1ded  ^ 

connects.  tn7S  e,ement  and  the  coordinates  of  the  points  it 

APPR0XIMTELYHPLANAR.4OO°’  * SI°E  0F  ELEnEBT  ********  CONNECTING  F0UR  P0INTS  IS  NOT 

Itrf  Brtd  <>°*«  identification  n„bers,  or 


M 
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6.6  FUNCTIONAL  MODULE  MESSAGES  (4001  THRU  5000) 


F-rr_.fr 

^ POOR  QUAUn 


4001  *** 

4002  *** 


4003  *** 

4004  *** 

4005  *** 

4010  *** 

4011  *** 

4012  *** 

4013  *** 

4014  *** 

4015  *** 


4016  *** 

4017  *** 

4018  *** 


USER  FATAL  MESSAGE  4001,  ELEMENT  ********  D0ES  N0T  HAVE  CORRECT  GE0METRY. 

******£I?L  MESSAGE  4002 ’ M0DULE  SSG1  DETECTS  BAD  0R  REVERSED  GE0METRY  F0R  ELEMENT  ID 

or  incorrect 

******^AP0PE£LEhInT^Id"********^L  VALUE  0F  "NU~  HAS  BEEN  SPECIFIED  UNDER  MATERIAL  ID 
Solid  WEDGE  and  HEXAi  elements  must  not  have  Poisson’s  ratio  equal  to  0.5. 

******AIAL  MESSAGE  4004’  ^DULE  SMA1  DETECTS  BAD  0R  REVERSED  GE0METRY  F0R  ELEMENT  ID 

incorre^t^Hd3  point  identification  nuinbYrs^  Subte/™h^ra<'!mjstEhave’w^ 
******5IA^0fgAGENfGE%ANJELEGAL  VALUE  0F  -NU-  HAS  BEEN  SPECIFIED  UNDER  MATERIAL  ID 
Solid  TETRA  elements  must  not  have  Poisson's  ratio  equal  to  0.5. 

S.KI'yf wEHj510&^^u“™pg™]WT«J|nill  ■ ********  AND  ELEMENT  ID  . 

MTA  S™F?EEDSS  S«f!5EE.IK?flTUBE  SET  “***”*  C0™MS  mLUfL£  ^PERATUHE 

Temperature  for  element  is  specified  on  more  than  one  bulk  data  card. 

tImperature^IItA********  with'reIpect^t^element1********^  DEFAULT  TEMPERATURE  DATA  F0R 

USER  FATAL  MESSAGE  4013,  PR0BLEM  LIMITATI0N  0F  66  TEMPERATURE  SETS  HAS  BEEN  EXCEEDED. 

SET™  =AI******?GE  4014  * R0UTINE  EDTL  DETECTS  BAD  DATA  0N  TEMPERATURE  DATA  BL0CK  F0R 
Data  block  GPTT  should  be  investigated, 

KKK  L0ADING  NOT  CWPUTEO  F0R 

******AJAL  MESSAGE  4016 > THERE  IS 
USER  FATAL  MESSAGE  4017,  THERE  IS 

*******;fr 


TEMPERATURE  DATA  F0R  ELEMENT  ********  ^ SET 
TEMPERATURE  DATA  F0R  ELEMENT  ******** 


DETEca’S^&t 

The  element  bending  load  - curvature  relation  is  at  fault  and  cannot  be  inverted. 


PRECEDING  PAGE  BLANK  NOT  FILMED 
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4019  ***  SYSTEM  FATAL  MESSAGE  4019,  SDR2E  DETECTS  INVALID  TEMPERATURE  DATA  F0R  ********. 

Data  block  GPTT  should  be  investigated. 

4020  ***  SYSTEM  FATAL  MESSAGE  4020,  TA1A  HAS  PICKED  UP  TEMPERATURE  SET  ********  AND  N0T  THE 

REQUESTED  SET  ********.  P 


The  requested  temperature  set  ID  for  temperature-dependent  material  properties  cannot  be 
found  in  data  block  GPTT. 

4021  ***  SYSTEM  FATAL  MESSAGE  4021,  TA1B  HAS  PICKED  UP  TEMPERATURE  SET  ********  AND  N0T  THE 
REQUESTED  SET  ********,  w 


The  requested  temperature  set  ID  for  temperature-dependent  material  properties  cannot  be 
found  in  data  block  GPTT. 

4022  **>'  USER  FATAL  MESSAGE  4022,  TA1B  FINDS  N0  ELEMENT,  GRIDP0INT,  0R  DEFAULT  TEMPERATURE  DATA 
F0R  ELEMENT  ID  = ********. 


4023  ***  USER  FATAL  MESSAGE  4023,  TA1A  FINDS  N0  ELEMENT,  GRIDP0INT,  0R  DEFAULT  TEMPERATURE  DATA 
F0R  ELEMENT  ID  — icirkie'k'kirk 


4024  ***  USER  FATAL  MESSAGE  4024,  N0  CYJ0IN  CARDS  WERE  SUPPLIED. 

4025  ***  USER  FATAL  MESSAGE  4025,  N0  SIDE  1 DATA  F0UND. 

4026  ***  USER  FATAL  MESSAGE  4026,  T00  MANY  SIDE  1 CARDS. 

4027  ***  USER  FATAL  MESSAGE  4027,  NUMBER  0F  ENTRIES  IN  SIDE  1 N0T  EQUAL  T0  NUMBER  IN  SIDE  2. 

4028  ***  USER  FATAL  MESSAGE  4028,  THE  C0DE  F0R  GRID  P0INT,  **********  D0ES  N0T  MATCH  THE  C0DE  F0R 

GRID  P0INT  **********. 


A GRID  point  on  SIDE  1 must  be  connected  to  a GRID  point  on  SIDE  2 and  a SCALAR  point  on 
SIDE  1 must  be  connected  to  a SCALAR  point  on  SIDE  2. 

4029  ***  USER  FATAL  MESSAGE  4029,  GRID  P0INT,  **********  APPEARS  IN  B0TH  SIDE  LISTS. 

4030  ***  USER  WARNING  MESSAGE  4030,  C0MP0NENT  ***  0F  GRID  P0INTS,  **********  AND  **********  CANNOT 

BE  C0NNECTED.  18 


4031  ***  USER  FATAL  MESSAGE  4031,  INSUFFICIENT  C0RE  = ****  T0  READ  DATA  0N  AXIF  CARD. 

4032  ***  USER  WARNING  MESSAGE  4032,  N0  C0MP0NENTS  0F  GRID  P0INT5,  **********  AND  **********  wfrf 

C0NNECTED. 


4033 


*** 


USER  FATAL  MESSAGE  4033,  C00RDINATE  SYSTEM  ID  = ****  AS  SPECIFIED  0N  AXIF  CARD  IS 
PRESENT  AM0NG  ANY  0F  C0RD1C,  C0RD2C,  0R  C0RD2S  CARD  TYPES 


Cylindrical  type  assumed  for  continuing  data  check. 

4034  ***  USER  FATAL  MESSAGE  4034,  INSUFFICIENT  C0RE  T0  H0LD  GRIDB  CARD  IMAGES.  ADDITI0NAL  C0RF 
NEEDED  = ****  W0RDS. 


4035  ***  USER  FATAL  MESSAGE  4035,  THE  FLUID  DENSITY  HAS  N0T  BEEN  SPECIFIED  0N  A BDYLIST  CARD  AND 

THERE  IS  N0  DEFAULT  FLUID  DENSITY  SPECIFIED  0N  THE  AXIF  CARD. 

4036  ***  USER  FATAL  MESSAGE  4036,  INSUFFICIENT  C0RE  T0  BUILD  B0UNDARY  LIST  TABLE. 

4037  ***  USER  FATAL  MESSAGE  4037,  GRID  P0INT  **********  is  LISTED  M0RE  THAN  0NCE. 

4038  ***  USER  FATAL  MESSAGE  4038,  RINGFL  CARD  HAS  ID  = ****  WHICH  HAS  BEEN.  USED. 
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4039  *** 

4040  *** 

4041  *** 

4042  *** 

4043  *** 

4044  *** 

4045  *** 

4047  *** 

4048  *** 

4049  *** 

4050  *** 


FUNCTIONAL  MODULE  MESSAGES  (4001  THRU  5000) 

An  identification  number  of  a RINGFL  card  is  not  unique. 

USER  FATAL  MESSAGE  4039,  N0  C00RDINATE  SYSTEM  DEFINED  F0R  GRID  P0INT  **********. 

PRESENTTWITHETHEGSAME4ID.ID  ~ ****  APPEARS  0N  a BDYLIST  CARD,  BUT  N0  RINGFL  CARD  IS 

USER  FATAL  MESSAGE  4041,  ID  = ****  is  0UT  0F  PERMISSIBLE  RANGE  0F  1 T0  499999. 

The  identification  number  of  a RINGFL  card  is  too  large  to  be  processed. 

N0N2ER0TX2  EGE  4°42,  C00RDINATE  SYSTEM  IS  CYLINDRICAL  BUT  RINGFL  CARD  ID  = ****  HAS  A 


The  azimuthal  angle  of  a RINGFL  point  must  be  zero. 


WZERFM3  Eg?  4°43’  C00RDINATE  SYS™  IS  SPHERICAL  BUT  RINGFL  CARD  ID  = ****  HAS  A 
The  azimuthal  angle  of  a RINGFL  point  must  be  zero. 

USER  FATAL  MESSAGE  4044,  RINGFL  CARD  ID  = ****  HAS  SPECIFIED  A ZER0  RADIAL  L0CATI0N. 
SUEC?I0FKLlS?E  4°45’  ™E  B0UNDARY  LIST  ENTRY  F0R  10  " ****  HAS  A ZER0  CR0SS- 

location.  Chec^BDYUST  and" RINGFL #def™ed  between  two  RINGFL  points  having  the  same 

Kfi  gSS7:  iSfSSg7  T0  H0LD  mwl  images. 
there^s'^^dIfault^luId^ensit^specified^n  ?he  Jhf  Sfied  A FSLIST  card  and 


4051  *** 


4052  *** 


StiSKl  S’:  SF5Kr  cm  J>  wm  mc  SURFflCE  LIST  ™le. 

USER  FATAL  MESSAGE  4050,  FSLIST  CARD  HAS  INSUFFICIENT  IDF  DATA,  03  FSLIST  DATA  MISSING. 

d°eS  'X1'St  ”r  the  FSLIST  cart  1s  "-ror.  At  least  two 

S S Ss!  PRESENt!1  HPC  “RD  “S  * SET  “ SPECIFIE1>  * SET  102  IS  ILLEGAL 

This  set  identification  somber  is  reserved  for  internal  »se  in  Uydroelastic  proble«s. 
USER  FATAL  MESSAGE  4052,  IOF  - *"*  * A FREEPT  CARO  DDES  N0T  APPEAR  0N  ANY  FSLIST  CARO. 
A referenced  RINFGL  point  must  also  appear  on  a FSLIST  card. 

4053  ***  F^lp * * result  of 

4054  ***  USER^WARNING  MESSAGE  4054,  STRESSES  0R  F0RCES  REQUESTED  F0R  SET(S)  WHICH  C0NTAIN  N0  VALID 

Stress  or  force  output  requests  are  not  valid  for  fluid  elements. 

4055  "*  “ ‘ 102  ""  m BE  USED  * SPE  ™»E  *>  USING  THE 
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This  set  identification  number  is  reserved  for  internal  use  in  hydroelastic  problems. 

4056  ***  USER  FATAL  MESSAGE  4056,  REC0RD  ID  ****  ****  IS  0UT  0F  SYNC  0N  DATA  BL0CK  NUMBER  ****  AN 

IFP4  SYSTEM  ERR0R.  

The  record  identification  numbers  are  the  values  of  L0CATE  record  ID.  The  data  block 
numbers  are  the  GIN0  file  numbers.  Error  implies  that  IFP4  is  possibly  operating  on  the 
wrong  data  block.  This  system  error  should  not  occur.  Message  comes  from  IFP4B. 

4057  ***  USER  FATAL  MESSAGE  4057,  GRIDB  CARD  WITH  ID  = ****  HAS  A REFERENCE  IDF  = ****  WHICH  D0ES 

N0T  APPEAR  IN  A B0UNDARY  LIST. 

4058  ***  USER  FATAL  MESSAGE  4058,  THE  FLUID  DENSITY  HAS  N0T  BEEN  SPECIFIED  0N  A CFLUID  CARD  WITH 

ID  = ***  AND  THERE  IS  N0  DEFAULT  0N  THE  AXIF  CARD. 

4059  ***  USER  FATAL  MESSAGE  4059,  THE  FLUID  BULK  M0DULUS  HAS  N0T  BEEN  SPECIFIED  0N  A CFLUID  CARD 

WITH  ID  = ****  AND  THERE  IS  N0  DEFAULT  0N  THE  AXIF  CARD. 

4060  ***  SYSTEM  FATAL  MESSAGE  4060,  C00RDINATE  SYSTEM  = ****  CAN  N0T  BE  F0UND  IN  CSTM  DATA. 

Data  blocks  MATP00L  and/or  CSTM  have  been  changed  illegally. 

4061  ***  SYSTEM  FATAL  MESSAGE  4061,  C0NNECTED  FLUID  P0INT  ID  = ****  IS  MISSING  BGPDT  DATA. 

Data  blocks  MATP00L  and/or  BGPDT  have  been  changed  illegally. 

4062  ***  USER  FATAL  MESSAGE  4062,  DMIG  BULK  DATA  CARD  SPECIFIES  DATA  BL0CK  ****  WHICH  ALS0  APPEARS 

0N  A DM I AX  CARD. 

A direct  input  matrix  may  not  be  specified  by  both  types  of  bulk  data  cards. 

4063  ***  USER  FATAL  MESSAGE  4063,  ILLEGAL  VALUE  ****  F0R  PARAMETER  CTYPE. 

4064  ***  USER  FATAL  MESSAGE  4064,  ILLEGAL  VALUES  ********  F0R  PARAMETERS  NSEGS,  KMAX. 

4065  ***  USER  FATAL  MESSAGE  4065,  ILLEGAL  VALUE  ********  F0R  PARAMETER  NL0AD. 

4066  ***  USER  FATAL  MESSAGE  4066,  SEC0ND  0UTPUT  DATA  BL0CK  MUST  N0T  BE  PURGED. 

The  transformation  matrix  between  physical  and  symmetric  components  does  not  exist. 
Ensure  that  the  Case  Control  subcases  are  specified  correctly  and  that  the  component 
loads  are  properly  ordered. 

4067  ***  USER  FATAL  MESSAGE  4067,  VIN  HAS  ********  C0LS,  GCYC  HAS  ********  R0WS. 

Follows  message  4064  or  4065  indicating  illegal  values  for  NSEGS,  KMAX  or  NLOAD. 

VIN  is  the  first  input  data  block. 

4081  ***  USER  FATAL  MESSAGE  4081,  AXSL0T  DATA  CARD  IS  N0T  PRESENT  0R  IS  INC0RRECT. 

Acoustic  analysis  data  is  present  and  this  data  card  is  necessary. 

4082  ***  USER  FATAL  MESSAGE  4082,  INSUFFICIENT  C0RE  T0  H0LD  ALL  GRIDS  CARD  IMAGES. 

Executive  Module  IFP5  must  hold  this  data  in  core.  Increase  core  size  or  decrease  amount 
of  data. 

4083  ***  USER  FATAL  MESSAGE  4083,  INSUFFICIENT  C0RE  T0  H0LD  ALL  GRIDF  CARD  IMAGES. 

Executive  Module  IFP5  must  hold  this  data  in  core.  Increase  core  size  or  decrease  amount 
of  data. 

4084  ***  USER  FATAL  MESSAGE  4084,  INSUFFICIENT  C0RE  T0  H0LD  ALL  GRIDF  CARD  IMAGES  BEING  CREATED 

INTERNALLY  DUE  T0  GRIDS  CARDS  SPECIFYING  AN  IDF. 
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4085  *** 


4086  *** 


4087  *** 


4088  *** 


4091  *** 


4100  *** 

4101  *** 

4102  *** 

4103  *** 


4104  *** 


FUNCTIONAL  MODULE  MESSAGES  {4001  THRU  5000) 

„ EXeC“t),e  ““'8  >m  " Creati"S  TO0F  fro.  GRIDS  cards,  Inornate  core  side. 
DATA  CAROS. MESSME  4°85’  ™SUfFIC,E"1  C0RE  T0  CONSTRUCT  ENTIRE  BOUNDARY  TABLE  FOR  SLBDY 

„ "0d"'e  IFPS  rei,“,res  f,v«  of  AOTa  for  each  entry  ,he  SLBDY  cards. 

exists!VS  "°dU,e  IFP6  ,s  sene  rating  CELAS2  images  and  a possible  conflict  of  ID  numbers 
* USER  FATAL  MESSAGE  4087.  SLBDY  ID  - XXX  ODES  «0T  APPEAR  0N  ANY  GRIDS  DATA  CARD 
t Th8  SLB'"'  dat“  Card  has  a S"*"1  •»<<*  does  not  exist  in  tbe  data. 

WE|VSKIRY5OAraMa?D  ff“  ;jBE  £™id™LXXx!"G  ‘D'S  "0T  E*AL  ™ -1  HArc  INCORRECT 
pSssiblSefd  GRIDS  P“,ntS  my  llave  a bad  TAdius  or  a slot  width  greater  than  geometrically 
' USER  FATAL  MESSAGE  4089.  RH0  AS  SPECIFIED  0N  SLBDY  0R  AXSL0T  DATA  CARD  Is  0.0  F0R  ID  . 

A value  of  density  is  required  to  formulate  the  slot  boundary  matrix  terms 

* iorFM  "f  eps  aff™5  « 

1U  - AAA , iu  = XXX,  ID  = XXX. 

numbers?’  SP™T’  ™»T-  «"»  -»<  GRIDE  data  cards  should  ha.e  unique  identification 
USER  FATAL  MESSAGE  4091.  BAD  GEOMETRY  0R  ZER0  COEFFICIENT  F0R  SLOT  ELEMENT  NUMBER  XXX. 
density^qua^t^zero.051"014  element  has  its  connected  points  defining  zero  area  or  its 
SYSTEM  FATAL  MESSAGE  4100,  0UTPUT3  UNABLE  T0  0PEN  DATA  BL0CK  ********. 

4101  ’ 0UTPUT3  UNABLE  T0  FIND  NAME  F0R  DATA  8L0CK 
SVSTEM  FATAL  MESSAGE  4102,  0UTPUT3  E0F. 

USERsINF0R»AT,0N  MESSAGE  4103,  0UTPUT3  HAS  PUNCHED  MATRIX  DATA  BL0CK  ........  0BT0  mi 

USER  FATAL  MESSAGE  4104.  ATTEMPT  T0  PUNCH  M0RE  THAN  99999  DMI  CARDS  F0R  A SINGLE  MATRIX. 


4105  .«  USER  INFORMATION  MESSAGE  4105,  DATA  BL0CK  ........  retried  FR0M  { ““  } r,PF 

m 'F0RTRAN/  TAPE 

NAME  0F  DATA  BLOCK  WHEN  PLACED  0»  TflPE  BS5  „„„„ 

4106  **  SYSTEM  FATAL  MESSAGE  4106,  M0DULE  INPUTT1  - SH0RT  REC. 

SYSTEM  FATAL  MESSAGE  4107,  SUBR0UTINE  INPTT1  UNABLE  T0  0PEN  NASTRAN  FILE  ****. 
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4108  ».  SYSTEM  FATAL  MESSAGE  4108,  SUBROUTINE  {"™}  UNABLE  T0  OPEN  OUTPUT  DATA  BLOCK 

4109  ***  USER  FATAL  MESSAGE  4109,  TAPE  ****  CANN0T  BE  SWITCHED.  FILE  ****  IS  N0T  A TAPE. 

ofraSLfS  IkKSpKA«.;;*”*****  d<™  bl»® 

4112  ***  ***LS*****!5*L4112,  M0DULE  INPUTT1  - ILLEGAL  VALUE  F0R  SEC0ND  PARAMETER  - 


4113  *"  !ffl“TAL  HESS“  4U3-  mu  CpS  - ‘LLEGAL  YALUE  F0R  FIRST  PARAMETER  - 

4114  ***  USER  INFORMATION  MESSAGE  4114,  DATA  BL0CK  ********  WRITTEN  0N  FILE1  ** 

TRLR  = ************  (FORTRAN  UNIT/ 


4115 

4117 

4118 

4119 


SYSTEM  FATAL  MESSAGE  4115,  MODULE  {^™1  . SHORT  REC. 

SVSTEM  FATAL  MESSAGE  4117,  SUBROUTINE  0UTPT1  UNABLE  T0  0PEN  NASTRAN  FILE  ****. 

M0DULE  0UTPUT1  Is  ENABLE  T0  SKIP  FORWARD  **********  DATA 
BL0CKS  0N  PERMANENT  NASTRAN  FILE  ****.  ****  NUMBER  0F  DATA  BL0CKS  SKIPPED  = *****.  ™ 

*****E*I*L********4119,  M0DULE  0UTPUTi  - ILLEGAL  VALUE  F0R  SECOND  PARAMETER  = 


4120  «.  USER  FATAL  MESSAGE  4120,  MODULE  - ILLEGAL  YALUE  FOR  FIRST  PARAMETER  = 

*******************  F 


4121 

4122 

4123 

4124 

4125 

4126 

4127 

4128 

4129 


***  USER  FATAL  MESSAGE  4121,  0NLY  0NE  (1)  AXIF  CARD  ALLOWED  IN  BULK  DATA. 

***  USER  FATAL  MESSAGE  4122,  AXIF  CARD  REQUIRED. 

USER  FATAL  MESSAGE  4123,  0NLY  0NE  (1)  FLSYM  CARD  ALLOWED  IN  BULK  DATA. 

***  USER  WARNING  MESSAGE  4124,  THE  SPCADD  0R  MPCADD  UNION  CONSISTS  0F  A SINGLE  SET. 

=S****ATAL  MESSAGE  4125’  MAXIMUM  ALLOWABLE  HARMONIC  ID  IS  99.  DATA  CONTAINS  MAXIMUM 

***  USER  FATAL  MESSAGE  4126,  BAD  DATA  0R  FORMAT  0R  NONUNIQUE  NAME,  DMIAX  ****. 

***  USER  FATAL  MESSAGE  4127,  USER  TAPE  ****  N0T  SET  UP. 

REM  wf  IB ^TO^KERWre™™1  ' E"MF-FILE  ENCOUNTERED  WHILE  ATTEMPTING  TO 
*"  REM  mf  iSImfoS  ^VtSpeE.K™T1  - “-ef-WRD  ENCOUNTERED  WHILE  ATTEMPTING  TO 


4130  .»  USER  FATAL  MESSAGE  413D,  MODULE  C™"}  - ILLEGAL  TAPE  CODE  HEADER 

*******************  I ru  C 
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USER  WARNING  MESSAGE  4131,  {F0RTRAJ  TAPE  ID  CODE  - ********  _ D0ES  N0T  HATCH  THIRD 
fOUTPUTll 

t0UTPUT2^  OMAP  PARAMETER  - ******** ^ 

READ  TAP^ID^C^DE^^USER^TAPE^****^^^  " END"0F"FILE  ENCOUNTERED  WHILE  ATTEMPTING  T0 
READ  TflPELIDE^EW1^WEE^!!TT1  " END"0F'REC0RD  ENCOUNTERED  WHILE  ATTEMPTING  T0 

4134  ***  r,i“r 3i- mmc  O - « HEfl0ER . 

,135  ”*  S “ <*  - ********  D0ES  »0T  MATCH  THIRD  Q 

4136  5 SffiWSMW?'  “PE  “E  - ********  - 0B  N0T  MATCH  THIRD  Q 


4137  **.  USER  HARMING  MESSAGE  4137.  ALL  0UTPUT  DATA  BL0CKS  F0R  {“™™}  ARE  PDRGED. 

4138  «.  USER  WARNING  MESSAGE  4138,  DATA  BL0CK  ****.».  (DATA  BL0CK  C0UNT  . •-)  „AS  PRE»I0„SLV 

/USER  i 

BEEN  RETRIEVED  FR0M  t F0Riran / ™PE  ****  AND  WILL  BE  IGN0RED. 


4139  ***  USER  INF0RMATI0N  MESSAGE  4139.  DATA  BL0CK  «**—  RETRIEVED  FR0M  (“5“,  i TAPE 

v FORTRAN' 

(DATA  BL0CK  C0UNT  = *****) . 

4140  ***  USER  WARNING  MESSAGE  4140,  SECONDARY  VERSION  0F  DATA  8L0CK  HAS  REPLACED  EARLIER  0NE. 


4141  ***  USER  WARNING  MESSAGE  4141,  ONE  0R  M0RE  DATA  BLOCKS  N0T  F0UND  0N  {p0RjRflfJ  TAPE 

4142  ***  USER  FATAL  MESSAGE  4142,  0NE  0R  MORE  DATA  BLOCKS  NOT  FOUND  0N  USER  TAPE. 

4143  ***  USER  INFORMATION  MESSAGE  4143,  THIS  IS  AN  UNMODIFIED  RESTART. 

4144  ***  USER  INFORMATION  MESSAGE  4144,  THIS  IS  A MODIFIED  RESTART. 


4145  ***  USER  INFORMATION  MESSAGE  4145,  THIS  IS  A MODIFIED  RESTART 

4146  ***  fKdX  Sf.4146’ L0GIC  ERB»  ™ smmm 


INVOLVING  RIGID  FORMAT  SWITCH. 
WHILE  PROCESSING  DATA  CHANGES 


4147  ***  USER  INFORMATION  MESSAGE  4147, 


NOTE  THAT  ADDITIONAL  DMAP  INSTRUCTIONS  (N0T  INDICATED  BY 
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4148  *** 


™ * IN  THE  DMAP  SOURCE  LISTING)  NEED  T0  8E  FLAGGED  F0R  EXECUTION  IN  ORDER  T0  GENERATE 

REQUIRED  DATA  BLOCKS.  SUCH  INSTRUCTIONS  AND  THE  ASSOCIATED  DATA  BLOCKS  ARE 
IDENTIFIED  BEL0W. 

USER  INFORMATION  MESSAGE  4148,  NOTE  THAT  ADDITIONAL  DMAP  INSTRUCTIONS  (NOT  INDICATED  BY 

KJSKWW 
S.WMK  A“ECUT,W  “,LL'  HBWEVE“' 


4149  ***  USER  FATAL  MESSAGE  4149,  ATTEMPT  TO  ADD  MATRICES  0F  UNEQUAL  ORDER  IN  MODULE 

'ADDo* 

50D0  ***  USER  FATAL  MESSAGE  5000,  NEG.  0R  ZERO  RADIUS  DETECTED  F0R  CFLUID2  ELEMENT.  ELEMENT  N0. 
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6.7  FUNCTIONAL  MODULE  MESSAGES  {5001  THRU  6000) 

5001  ***  5°01’  NEG‘  0R  ZER0  RADIUS  DETECTED  F0R  CFLUID3  0R  CFLUID4  ELEMENT. 

ELEMENTTN0.M****^E  5002,  INTERI0R  ANGLE  GREATER  THAN  0R  EQUAL  T0  180  DEGREES.  CFLUID4 

P0INTFIDA=  ****AGE  5003 ’ ZER0  XZ  VALUE  0R  RINGFL  CARD  WITH  SPHERICAL  C00RDINATES.  FLU: 

5004  ***  USER  FATAL  MESSAGE  5004,  FLUID  P0INT  ID  0N  CFLUIDI  0R  RINGFL  CARD  GT  99999. 

5011  ***  uSER  FATAL  MESSAGE  5011,  FIRST  PARAMETER  *****  NE  TRAILER  REC0RD  PARAMETER  *****. 

5012  ***  USER  FATAL  MESSAGE  5012,  ENTRY  *****  0F  SIL  TABLE  INC0MPATIBLE  WITH  NEXT  ENTRY. 
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6.8  FUNCTIONAL  MODULE  MESSAGES  {6001  THRU  7000) 


6003 


6001  *»  USER  FATAL  MESSAGE  6001,  SUBSTRUCTURE  DATA  IS  REquIREO  WITH  THIS  APPROACH. 

Th^progran.  expects  a SUBSTRUCTURE  card  following  the  CENO  card  if  APP  OISP,  SUBS  was 

6002  **'  USER  WARNING  MESSAGE  6002,  INC0RRECT  PHASE  DATA. 

The^second  word  on  the  substructure  command  should  be  PHASE! , i = l,  2,  3.  The  default 

***  USER  FATAL  MESSAGE  6003,  ILLEGAL  C0MMAND  0R  0PTI0N  DEFINED  0N  PREVI0US  CARD. 

6004  ***  USER  WARNING  MESSAGE  6004,  N0  PREFIX  DEFINED  AFTER  EQUIVALENCE  C0MMAND . 

equivalence^  bas?cfsu^tructure\Yso^  th°eWprrefeiTbebdVfC1ned1,StrUCtUreS*  T° 

USER  FATAL  MESSAGE  6005,  ILLEGAL  0R  MISSING  INPUT  DATA  GIVEN  F0R  PREVI0US  C0MMAND. 
missing?1'9  baS1C  COmmand  data  iS  insuff^ent  or  mandatory  additional  subcommands  are 
USER  FATAL  MESSAGE  6006,  DMAP  ALTERS  INTERFERE  WITH  SUBSTRUCTURE  ALTERS. 

StES 

ESSc  generation  »,„s«„s“rd  "" 

***  SYSTEM  FATAL  MESSAGE  6007,  IMPR0PER  FILE  SETUP  F0R  ****. 

An  external  1/0  operation  has  been  defined  but  the  file  is  missina  or  thP 
orPCASECC  fjfel""5  6 t0  previous1^  1isted  errors  or  from  an  illegal  format  in  the  NPTP 


6005 


6006 


6007 


6008 


***  USER  FATAL  MESSAGE  6008,  ILLEGAL  INPUT 

1/0  0PERATI0N. 


THE  PREVI0US  C0MMAND.  MISSING  FILE  NAME  F0R 


6009 


6010 


6011 


6012 


The  EXI0  commands,  S0FIN,  S0F0UT , DUMP,  etc.  require  a file  name. 

SYSTEM  FATAL  MESSAGE  6009,  UNREC0VERABLE  ERR0R  C0NDITI0NS  IN  SUBR0UTINE  ASDMAP. 
condTSn.1  cambinatl'on  of  Previously  listed  errors  or  program  errors  will  cause  this 

***  SYSTEM  FATAL  MESSAGE  6010,  ILLEGAL  VARIABLE  T0  BE  SET  IN  DMAP  STATEMENT,  (N). 

The  system  has  encountered  an  illegal  type  of  word  to  be  inierfPH  in  a hmad 
For  example,  a floating  point  numbed  1.  1n^^„ 

***  USER  FATAL  MESSAGE  6011,  MISSING  PASSW0RD  0R  S0F  DATA. 

defined  a"d  PASSW0RD  ^ are  mandator^  At  least  one  S0F  file,  S0F(1),  must  be 

SUBSTRUCTURE  ANALYSIS?^’  FILE=****  IS  PURGED  0R  NULL  ANG  IS  REQUIRED  IN  PHASE1 
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6013 

6014 

6015 

6016 

6017 

6022 

6023 

6101 

6102 

6103 

6104 

6105 

6106 
6107 


The  error  will  occur  due  to  user  DMAP  ALTERs  or  if  no  grid  or  scalar  points  are  defined. 
NUHBEr2*******AGE  6°13’  ILLEGAL  TYPE  0F  P0INT  DEFINED  for  SUBSTRUCTURE  ANALYSIS.  P0INT 

An  illegal  type  of  grid  point  (i.e.,  aero  or  axisymmetric)  has  been  encountered. 

***  ***L**JAL  MESSAGE  6014’  ^SUFFICIENT  C0RE  T0  LOAD  TABLES  IN  MODULE  SUBPH1,  C0RE= 


*** 


At  least  three  words  of  core  per  grid  point  are  required. 

USER  FATAL  MESSAGE  6015,  T00  MANY  CHARACTERS  T0  BE  INSERTED  IN  A DMAP  LINE.  N=****. 


fliS  T-Tmit113-  »br\tfined  wi^  t°°  many  characters  to  fit  the  space  in  the  DMAP. 
error.  1 " 8 * M ge  could  also  occur  lf  any  of  the  subroutines  ASCMxx  has  an 


*** 

*** 


USER  FATAL  MESSAGE  6016,  T00  MANY  DIGITS  T0  BE  INSERTED  IN  DMAP  VALUE=***. 
An  integer  is  limited  to  eight  digits. 

USER  FATAL  MESSAGE  6017,  MISSING  ENDSUBS  CARD. 


USER  FATAL  MESSAGE  6022 
***  CARD  D0ES  N0T  EXIST 


, SUBSTRUCTURE  ***,  GRID  P0INT  ***, 
IN  SOLUTION  STRUCTURE  ***. 


COMPONENT  ***,  REFERENCED  0N 


***  USER  WARNING  MESSAGE  6023,  REQUESTED  PL0T  SET  NO.  *******************  HAS  N(3T  BEEN 


The  requested  set  must  be  defined  in  the  plot  control  deck  in  Case  Control. 

***  SYSTEM  FATAL  MESSAGE  6101,  REQUESTED  S0F  ITEM  D0ES  N0T  EXIST.  ITEM  ***,  SUBSTRUCTURE 


Either  the  item  has  never  been  created  or  it  only  pseudo  exists  in  a prior  dry  run. 

***  EYETEM  FATAl  MESSAGE  6102,  REQUESTED  SUBSTRUCTURE  DOES  N0T  EXIST.  ITEM  ***,  SUBSTRUCTURE 

The  user  has  probably  misspelled  the  substructure  name  or  is  using  the  wrong  S0F. 

FAYAL  MESSAGE  6103,  REQUESTED  S0F  ITEM  HAS  INVALID  NAME.  ITEM  ***,  SUBSTRUCTURE 


Item  name  is  illegal.  Occurs  with  user  DMAP  ALTERs  only. 

***  SYSTEM  FATAL  MESSAGE  6104,  ATTEMPT  T0  CREATE  DUPLICATE  SUBSTRUCTURE  NAME  ***. 


mmm.  "Sir!qufiluBt^Scf;R?’cm^I.slBS™,CT0RE  ***  ™ fl 


A single  substructure  may  be  reduced  or  combined  more  than  once 
new  name  with  the  EQUIV  substructure  command. 


only  after  it  is  given 


a 


***  SUBSTRUCTURE  *lffGE  61°6’  UNEXPECTED  END  0F  GR00P  ENCOUNTERED  WHILE  READING  ITEM  *** 


Required  data  is  missing  or  is  of  inconsistent  length. 


SUBSTRUCTURE  ***SAGE  6107  ’ UNEXPECTED  END  0F  ITEM  ENCOUNTERED  WHILE  READING  ITEM  *** 
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One  or  more  of  the  required  number  of  data  groups  is  missing. 
6108  ***  SYSTEM  FATAL  MESSAGE  6108,  INSUFFICIENT  SPACE  0N  S0F  F0R  ITEM 
6201  «*  Ijsrm  nw  MgSJffi  KOI.  ***  FILES  have  been  allocated 


***,  SUBSTRUCTURE  ***. 
T0  THE  S0F  WHERE 


6202  *** 

6204  *** 

6205  *** 


6206  *** 

6207  *** 

6208  *** 

6209  *** 
6211  *** 

6212  *** 
6213  *** 
6215  *** 
5216  *** 

6217  *** 

6218  *** 

6219  *** 

6220  *** 

6222  *** 
6223  *** 


SIZE  0F  FILE  ***  = ***  BLOCKS 
AND  WHERE  A BL0CK  C0NTA1NS  ***  W0RDS 

USER  FATAL  MESSAGE  6202,  THE  REQUESTED  NUMBER  0F  FILES  IS  N0N-P0SITIVE. 

S0F  file  declaration  is  missing  or  illegal. 

T0AW  |FT™EM|II'oflL!TV  ,s5^0UTIBB.  ***  ' ™E  SUB»™E  WILD  BE  CALLED  PRI0R 

USER  FATAL  MESSAGE  6205,  SUBR0UTINE  ***  - THE  BUFFER  SIZE  HAS  BEEN  M0DIF1ED. 

The  BUFFSIZE  entry  on  the  NASTRAN  card  input  has  been  changed. 

USER  FATAL  MESSAGE  6206,  SUBR0UTINE  ***  - WR0NG  PASSW0RD  0N  S0F  FILE  ***. 

USER  FATAL  MESSAGE  6207,  SUBR0UTINE  ***  - THE  S0F  FILE  ***  IS  0UT  0F  SEQUENCE. 

The  S0F  file  declarations  are  in  the  wrong  order. 

USER  FATAL  MESSAGE  6208,  SUBR0UTINE  ***  - THE  SIZE  0F  THE  S0F  FILE  ***  HAS  BEEN  M0DIFIED. 
Only  the  last  S0F  file  may  be  increased.  None  may  be  decreased. 

USER  FATAL  MESSAGE  6209,  SUBR0UTINE  ***  - THE  NEW  SIZE  0F  FILE  ***  IS  T00  SMALL. 

Wr!?TeS?NING  HESSAGE  6211  ’ M0DULE  ***  - ITEM  ***  0F  SUBSTRUCTURE  ***  HAS  ALREADY  BEEN 
Program  will  not  write  over  existing  data. 

USER  WARNING  MESSAGE  6212,  M0DULE  ***  - THE  SUBSTRUCTURE  ***  D0ES  N0T  EXIST. 

USER  WARNING  MESSAGE  6213,  M0DULE  ***  - ***  is  AN  ILLEGAL  ITEM  NAME. 

USER  WARNING  MESSAGE  6215,  M0DULE  ***  - ITEM  ***  0F  SUBSTRUCTURE  ***  PSEUD0-EXISTS  0NLY. 

USER  WARNING  MESSAGE  6216,  M0DULE  ***  - ITEM  ***  0F  SUBSTRUCTURE  ***  D0ES  N0T  EXIST. 

USER  WARNING  MESSAGE  6217,  M0DULE  ***  - ***  is  AN  ILLEGAL  PARAMETER  NAME. 

lfEISWANNI^GEEiuslfRUCTURE!!I0DULE  ***  “ ™E  SUBSTRUCTU^  ***  CANN0T  BE  DESTROYED  BECAUSE 

ALREADY^EXISTS**  RU"  EQUALS  °RY  0R  STEP’  ^BSTRUCTURE  ***  0R 

“NraTO^IsrT^  ***  ~ RUN  EQUALS  G0J  AND’  SUBSTRUCTURE  ***  0R  0NE  0F 

SYSTEM  FATAL  MESSAGE  6222  - ATTEMPT  T0  CALL  S0F0PN  M0RE  THAN  0NCE  WITHOUT  CALLING  S0FCLS. 
USER  FATAL  MESSAGE  6223,  SUBROUTINE  ***  - THERE  ARE  N0  MORE  FREE  BLOCKS  AVAILABLE  0N  THE 
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titoum.  ma£tL 


6224  *** 

6225  *** 

6226  *** 

6227  *** 

6228  *** 

6229  *** 

6230  *** 

6231  *** 

6232  *** 

6233  *** 

6234  *** 

6235  *** 

6236  *** 

6237  *** 

6301  *** 

6302  *** 

6303  *** 

6304  *** 


uiHtiNUSriC  MESSAGES  vrsilzflUrtL  iiS 

OF  POOR  QUALITY 

SYSTEM  FATAL  MESSAGE  6224,  S0F  UTILIiy  SUBROUTINE  ***. 

Text  follows  the  message  to  describe  the  error. 

SYSTEM  FATAL  MESSAGE  6225,  BL0CK  NUMBER  ***  0UT  0F  RANGE  0F  S0F  FILES. 

verifJ^Jr?^^  the  data  expected.  Check  previous  jobs  to 

information  was  expected  lte  operat10"  maY  have  failed,  or  determine  if  Sore 

T0  PHYSICAL  FILE.  PARAMETER  VALUE^AS^BEEN^HA^  !^S0FI0  DID  C0NF0RM 

This  can  be  caused  when  the  previous  run  using  the  s0p  tf^nated  {cdc  ^ 

SUBSTRUCTURE  ^MISING* SFETCH.ATTEHPT  HAS  BEEN  MADE  T0  0PERATE  ^ THE  MATRIX  ITEM  ***  0F 

^ *aErssB  ®^^Tsgs?ag^^*£1a^«g[ 

USER  INFORMATION  MESSAGE  6229,  SUBSTRUCTURE  ***  HAS  BEEN  RENAMED  T0  *** 

6230’  SUBS™C^RE  ***  HAS  N0T  BEEN  RENAMED  BECAUSE  - ALREADY 

UNFORMATTED  DUMP  T^f  PERFORM^  ITEH  F0RMAT  REQUIRES  AN 

“ ™ ~ « BURRED  WHILE  INIT” S0F  .LE  **, 
error rfol lows ^The  nSge?1*1*1121'"9  an  S0F  file  on  the  IBM  360/370.  The  nature  of  the 

CAPABILITIES  S' MA™  0N  THE  S0F*  NEW 

BUFFERASIZEMISS***.6234’  THE  NASTRAN  BtJFFER  SIZE  IS  T00  SMALL  F0R  THE  S0F  FILE.  MINIMUM 
16.0  ITEM^STRUCTURfPw  S0F  C0NTAINS  N0  ITEM  STRUCTURE  INF0RMATI0N.  THE  LEVEL 

THE  LAST 

ITEMS  Jffjg  BESSH0WN?237,  ™E  S0FT0C  R0UTINE  CAN  HANDLE  0NLY  ***  ITEMS.  ADDITI0NAL 
SYSTEM  FATAL  MESSAGE  6301,  DATA  MISSING  IN  G0  M0DE  F0R  SUBSTRUCTURE  ***,  ITEM  *** 

Item  created  in  dry  run  mode  has  been  deleted  by  the  user  or  lost  due  to  errors.  ’ 

SYSTEM  FATAL  MESSAGE  6302,  ***  IS  ILLEGAL  MATRIX  TYPE  F0R  M0DULE  C0MB2. 

F0YUNMNF™f.HESSAGE  63°3’  H0RG  TRAHSF0RMATI0N  MATRIX  F0R  SUBSTRUCTURE  ***  CANN0T  BE 

INCOMPATIBLE  DIMENSIONS?4*  M0DULE  C0HB2  INPUT  MATRIX  NUMBER  ***  F0R  SUBSTRUCTURE  ***  HAs 
Matrix  dimensions  conflict  with  those  of  its  H or  G transformation  matrix. 
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6305  *** 

6306  *** 

6307  *** 

6308  *** 

6309  *** 

6310  *** 

6311  *** 

6312  *** 

6313  *** 

6314  *** 

6315  *** 

6316  *** 

6317  *** 
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QUALIFY  FUNCTIONAL  MODULE  MESSAGES  (6001  THRU  7000) 


SYSTEM  WARNING  MESSAGE  6305,  REC0RD  NUMBER  ***  0F  CASESS  IS  N0T  A REC0VER  REC0RD.  IT  IS 
A ***  REC0RD. 

The  step  parameter  for  module  RC0VR  in  incorrect.  It  should  be  the  CASESS  record  number 
of  a recover  record. 

USER  WARNING  MESSAGE  6306,  ATTEMPT  T0  RECOVER  DISPLACEMENTS  F0R  N0N-EXISTENT  SUBSTRUCTURE 


USER  WARNING  MESSAGE  6307,  WHILE  ATTEMPTING  T0  REC0VER  DISPLACEMENTS  F0R  SUBSTRUCTURE 
***,  THE  DISPLACEMENTS  F0R  SUBSTRUCTURE  ***  WERE  F0UND  T0  EXIST  IN  DRY  RUN  F0RM  0NLY. 

Before  you  can  recover  displacements  of  any  substructure,  you  must  first  perform  an 
actual  solution.  See  RUN  substructure  command. 

USER  WARNING  MESSAGE  6308,  N0  S0LUTI0N  AVAILABLE  FR0M  WHICH  DISPLACEMENTS  F0R 
SUBSTRUCTURE  ***  CAN  BE  RECOVERED.  HIGHEST  LEVEL  SUBSTRUCTURE  F0UND  WAS  ***. 

Solve  the  highest  level  substructure  found  or  combine  it  to  an  even  higher  level  and 
solve. 

SYSTEM  FATAL  MESSAGE  6309,  INSUFFICIENT  TIME  REMAINING  T0  REC0VER  DISPLACEMENTS  0F 
SUBSTRUCTURE  ***  FR0M  TH0SE  0F  SUBSTRUCTURE  ***.  (PROCESSING  USER  RECOVER  REQUEST  F0R 
SUBSTRUCTURE  ***.) 

SYSTEM  WARNING  MESSAGE  6310,  INSUFFICIENT  SPACE  0N  S0F  T0  RECOVER  DISPLACEMENTS  0F 
SUBSTRUCTURE  ***  FROM  THOSE  0F  SUBSTRUCTURE  ***  WHILE  PROCESSING  USER  RECOVER  REQUEST  FOR 
SUBSTRUCTURE  ***. 

Use  the  S0F  substructure  command  and  increase  the  size  of  the  S0F  and/or  add  more  S0F 
units.  Alternatively,  use  EDIT  to  remove  unwanted  data. 

SYSTEM  WARNING  MESSAGE  6311,  SDC0MP  DECOMPOSITION  FAILED  0N  K00  MATRIX  F0R  SUBSTRUCTURE 


The  K00  matrix  has  been  changed  from  the  original  REDUCE  run.  The  local  effects  of  non- 
boundary loads  will  be  ignored. 

USER  INFORMATION  MESSAGE  6312,  LEVEL  ***  DISPLACEMENTS  F0R  SUBSTRUCTURE  ***  HAVE  BEEN 
RECOVERED  AND  SAVED  0N  S0F. 

SYSTEM  WARNING  MESSAGE  6313,  INSUFFICIENT  CORE  F0R  RC0VR  MODULE  WHILE  TRYING  T0  PROCESS 
PRINTOUT  DATA  BLOCKS  F0R  SUBSTRUCTURE. 

SYSTEM  WARNING  MESSAGE  6314,  OUTPUT  REQUEST  CANNOT  BE  HONORED.  RC0VR  MODULE  OUTPUT  DATA 
BLOCK  ***  IS  PURGED. 

An  illegal  type  of  output  for  the  solution  rigid  format  has  been  requested. 

USER  WARNING  MESSAGE  6315,  RC0VR  MODULE  IS  UNABLE  T0  FIND  SUBSTRUCTURE  ***  AM0NG  THOSE  0N 
Eqss.  LOAD  SET  ***  F0R  THAT  SUBSTRUCTURE  WILL  BE  IGNORED  IN  CREATING  THE  S0LN  ITEM  F0R 
FINAL  SOLUTION  STRUCTURE  ***. 

Illegal  name  used  in  PRINT  or  SAVE  request, 

USER  WARNING  MESSAGE  6316,  RC0VR  MODULE  IS  UNABLE  TO  FIND  LOAD  SET  ***  F0R  SUBSTRUCTURE 
***  AMONG  THOSE  0N  L0DS.  IT  WILL  BE  IGNORED  IN  CREATING  THE  S0LN  ITEMS  FOR  FINAL 
SOLUTION  STRUCTURE  ***. 

Case  Control  data  was  probably  changed  between  SOLVE  and  the  first  RECOVER  steps. 
Message  6331  will  define  the  error  in  SOLVE. 

SYSTEM  WARNING  MESSAGE  .6317,  RECOVER  0F  DISPLACEMENTS  F0R  SUBSTRUCTURE  ***  ABORTED. 
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DIAGNOSTIC  MESSAGES 


6318 

6319 

6320 

6321 

6322 


6323 

6324 

6325 

6326 

6327 

6328 

6329 

6330 

6331 

6332 

6333 

6334 


ORIGJMAL  PAGE  m 

"*  SYSTEM  WARNING  MESSAGE  6318,  OUTPUT  REQUEST  FOR  REACTION  FORCES 

UISPLAC^ENT^OUTPUT^ REQUESTS  MfflOT^Bi YwSlSPlSn pmKlR™  ***  HISSI*- 

honored  unless  the  rSions hav? been pRokly “ mpuS.  E WT™T  REquESTS  CflNMT  BE 

“*  LO®ESETASi"6  "ESSffiE  632°-  WADC  DATA  MISSING  FOR  SUBSTRUCTURE  EXTERNAL  STATIC 
No  L0ADC  bulk  data  cards  can  be  found  on  GE0M4  or  GE0M4  is  purged. 
***RANDFBASI?sUBSTRUCTUrP  PHASE3  REC0VER  f0r  PINAL  S0LUTI0N  STRUCTURE 

F0RMAT  WAS^***FAND^PHASE3  * l$0***J^  HAS  INC0RRECT  RIGID  F0RMAT  NUMBER.  PHASE2  RIGID 

M2?  ^ °f  Ph3Se  3 must  be  the  *«  as  that  used  in  Phase  2 to  obtain  the 
***  USER  WARNING  MESSAGE  6323,  N0  EIGENVALUES  F0R  THIS  S0LUTI0N. 

***  USER  FATAL  MESSAGE  6324,  PHASES  REC0VER  ATTEMPTED  F0R  N0N-BASIC  SUBSTRUCTURE'  ***. 

Substructure  Phase  3 can  be  executed  only  for  basic  substructures  or  their  equivalents 

^ ffi  ***  ALREADV  EXISTS  0N 

Use  DESTR0Y  or  EDIT  to  remove  items  which  are  to  be  regenerated. 

***  USER  WARNING  MESSAGE  6326,  SUBSTRUCTURE  ***,  ITEM  ***  ALREADV  EXISTS  0N  S0F. 

Follows  message  6325,  above. 

***RInX?^  ***  IS  IDENTIFIED  BY  ***  SET 

***  SYSTEM  FATAL  MESSAGE  6328,  M0RE  THAN  100  SUBCASES  DEFINED.  SGEN  PR0GRAM  LIMIT  EXCEEDED. 

s z ms,  rys 

BASICFSUBSTRUCTURE  0F^S0LUTI0NRSTRUCTURE****FF^^^^^3  0N  ***  CARD’  IS  m A C0MP0NENT 

TOGETHER^  uIPeITHER^NE^BUT^St^B^TH?^^”^  ***  ***  AND  CARDS  CANN0T  8E  USED 

I0AD  SETA***E0FABAS?C3 SUBSTRUCTURES***!RUCTURE  ***  ""  L0ADC  SET  ***  REFERENCES  UNDEFINED 

C0LU^  NUMBER  ***  IN  L0AD  MATRIX  0F  *** 

The  wrong  load  matrix  is  bei»g  used. 

***  USER  FATAL  MESSAGE  6333,  ***  is  AN  INVALID  F0RMAT  PARAMETER  F0R  M0DULE  EXI0. 

An  illegal  value  was  given  in  the  S0FIN,  S0F0UT,  DUMP  or  REST0RE  coronand. 

^ PHYSICAL^TAPE?ESSAGE  6334>  EXI0  °EVICE  PARAMETER  SPECIFIES  TAPE,  BUT  UNIT  ***  IS  N0T  A 
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°F  Po bxcu«;:  "■ 


" w. 

' ***  USER  WARNING  MESSAGE  6335,  ***  IS  AN  INVALID  DEVICE  F0R  M0DULE  EXI0. 

' ***  U|E5*I5?RmTI0N  messAGE  6336,  EXI0  FILE  IDENTIFICATI0N.  PASSW0RD  ***,  DATE  ***.  TIME 

^is  mBssage  is  caused  when  an  1/0  operation  is  requested.  The  date  (in  the  form 
mm/dd/yy)  and  the  time  (in  the  form  hh-mnpss)  indicate  when  the  operation  began. 

***  ***  BL0CKS  (***  SUPERBL0CKS)  0F  THE  S0F  SUCCESSFULLY 

UUMPtD  | 0 external  file  ***. 

***  USER  WARNING  MESSAGE  6338,  ***  IS  AN  INVALID  M0DE  PARAMETER  F0R  M0DULE  EXI0. 

***  USER  WARNING  MESSAGE  6339,  ***  IS  AN  INVALID  FILE  P0SITI0NING  PARAMETER  F0R  M0DULE  EXI0. 

***  6340,  SUBSTRUCTURE  ***  ITEM  ***  PSEUD0-EXISTS  0NLY  AND  CANN0T  BE 

COPIED  0UT  B\  EXI04 

***  ***RTF0R**I(0N  MESSAGE  6341>  SUBSTRUCTURE  ***  ITEM  ***  SUCCESSVULLY  C0PIED  FR0M  ***  T0 

The  message  follows  message  6336  to  indicate  the  substructure  item  that  was  copied,  the 

input  file,  and  the  output  file.  The  information  in  parenthesis  is  the  date  and  time  in 

the  same  form  as  described  under  message  6336. 

***  USER  WARNING  MESSAGE  6342,  S0F  REST0RE  0PERATI0N  FAILED.  THE  RESIDENT  S0F  IS  N0T  EMPTY. 

Use  the  NEW  option  on  the  S0F  substructure  command  to  create  a "new"  S0F. 

***  SYSTEM  WARNING  MESSAGE  6343,  ***  IS  N0T  AN  EXTERNAL  S0F  FILE. 

Either  (1)  tape  contained  no  data,  (2)  first  record  read  was  not  an  ID  or  header  record, 
(3)  tape  was  incorrectly  positioned,  or  (4)  GIN0  buffer  size  was  changed. 

***  USER  INFORMATION  MESSAGE  6344,  S0F  REST0RE  0F  ***  BL0CKS  SUCCESSFULLY  C0MPLETED. 

***  X"JerK  *‘*  ™ ***  15  DUPlI“TE0  « emRML  FILE  ♦**. 

***  USER  WARNING  MESSAGE  6346,  SUBSTRUCTURE  ***  ITEM  ***  N0T  C0PIED.  IT  ALREADY  EXISTS  0N 
THE  S0F. 

***  USER  INF0RMATI0N  MESSAGE  6347,  SUBSTRUCTURE  ***  ADDED  T0  THE  S0F. 

HIGHER  LEVEL  SUBSTRUCTURE  ******** 

COMBINED  SUBSTRUCTURE  ******** 

L0WER  LEVEL  SUBSTRUCTURE  ******** 

***  USER  WARNING  MESSAGE  6348,  SUBSTRUCTURE  ***  ITEM  ***  N0T  F0UND  0N  EXTERNAL  FILE  ***. 

***  USER  INFORMATION  MESSAGE  6349,  CONTENTS  0F  EXTERNAL  S0F  FILE  ***  F0LL0W. 

***  USER  WARNING  MESSAGE  6350,  S0F  APPEND  0F  FILE  ***  FAILED,  "text" 

"text"  explains  why  the  append  operation  failed. 

***  USER  WARNING  MESSAGE  6351,  DUPLICATE  SUBSTRUCTURE  NAME  ***  F0UND  DURING  S0F  APPEND  OF 

THE  SUBSTRUCTURE  WITH  THIS  NAME  0N  THE  FILE  BEING  APPENDED  WILL  BE  PREFIXED 

WITH 

***  USER  INFORMATION  MESSAGE  6352,  EXTERNAL  S0F  FILE  ***  SUCCESSFULLY  APPENDED  T0  THE 
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6353 

6354 

6355 

6356 

6357 

6358 

6359 

6360 

6361 

6362 

6363 
6365 


*“  MS"*  "ESSflGE  6353'  “STRUCTURE  ...  ITEM  ...  HAS  BEEN  SUCCESSFULLY 

*.*  USER  .«■!,»»  MESSAGE  6354,  THERE  ARE  ...  FREE  BL0CK5  H0RD5)  0N  THE  RESIDENT  S0F. 
***  SYSTEM  INF0RMATI0N  MESSAGE  6355,  EXI0  TERMINATED  WITH  ERR0RS.  DRY  RUN  M0DE  ENTERED. 

™.ta‘  bMn  set  t0  -2  *°  F™.»t  matrix  operations  from  occurring  down 

***  USER  WARNING  MESSAGE  6356,  *~  IS  AN  INVALID  UNIT  F0R  M0DULE  EXI0,  EXTERNAL  F0RMAT, 

"*  S?  "ESSME  6357,  SUBSTRUCTURE  ***  ITEM  ***  SUCCESSFULLY  C0PIED  FR0M  «.  T0 

“ sSuCto!' f?ME]g  F*HAT  NUMBER  - IN  S0LN  ITEM  F0R 

”*  *“  WIGI“LLV  S SECONDARY  SUBSTRUCTURE. 

ThPiTeITwILL^  S0F0UT  (EXTERNAL)  ENC0UNTERED  AN  UNSUPPORTED  TABLE  ITEM  ***. 

*“  USER  INFORMATION  MESSAGE  6361,  PHASEI  SUCCESSFULLY  EXECUTED  F0R  SUBSTRUCTURE  ***. 

C0MP0NENTb**'GSIGNIFIES,A0N0N-UNIQUE*DEPENDENTGDEGREEG0FGFREED0M?**  GRID  RI™T  *** 

“*  K"“SBEEpSSm63,  ,"CWPLETE  “™  * SUBSTRUCTURE  ...  ITEM  - 0N  «*.  THE  ALL 
SlSg^  0UT™T  SET  10  ***  IS  BBT  DECL®ED  IN  CASE  C0NTR0L, 


Add  'SET  N = list1  to  the  Case  Control  Deck. 


6366 

6367 

6368 

6369 

6370 

6371 
6501 
6505 


***  MUST  APPEAR  BEF0RE  THE  FIRST 

***  SreS'"1"15  6367’  ILLEG',L  F8RmT  » THE  RECOVER  OUTPUT  COMMAND  COMMAND 

*” «:go~i  suu. 

***  ***«  cu3r6r9en?n!S  S0LUTI0N  rigid 

S0LUTI0NADATAS EXISTED7IN ^HlfoSSI  bTd^iTSSS  BUT  PREVI0US 
BE  PERFORMED.  ‘ DATA  MUST  BE  DELETED  BEF0RE  A NEW  S0LUTI0N  CAN 

A3S0RTKRNING  MESSAGE  6371  ’ M0DAL  REDUCTW  ENERGY  CALCULATI0NS  F0R  SUBSTRUCTURE  *** 

SUElRWSTGtvENSSAGE  6501>  ™E  HANUAL  C0MBINE  0f™  HAS  BEE»  SPECIFIED,  BUT  N0  C0NNECTI0N 
USER  FATAL  MESSAGE  6505,  THE  SYMMETRY  0PTI0N  ***  C0NTAINS  AN  INVALID  SYMB0L. 
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See  the  COMBINE  substructure  control  description. 

6506  ***  USER  FATAL  MESSAGE  6506,  THE  COMPONENT  SUBSTRUCTURE  ***  IS  N0T  0NE  0F  TH0SE  0N  THE 

C0MBINE  CARD. 

6507  ***  USER  FATAL  MESSAGE  6507,  THE  SUBSTRUCTURE  ***  D0ES  N0T  EXIST  0N  THE  S0F. 

6508  ***  USER  FATAL  MESSAGE  6508,  THE  NAME  SPECIFIED  F0R  THE  RESULTANT  PSEUD0STRUCTURE  ALREADY 

EXISTS  0N  THE  S0F. 

6510  ***  USER  FATAL  MESSAGE  6510,  THE  REQUESTED  C0MBINE  0PERATI0N  REQUIRES  SUBSTRUCTURE  BULK  DATA 
WHICH  HAS  N0T  BEEN  GIVEN. 


A C0NNECT  request  requires  C0NCT,  C0NCT1  or  RELES  data. 

6511  ***  USER  FATAL  MESSAGE  6511,  THE  REQUESTED  TRANS  SET  ID  ***  HAS  N0T  BEEN  DEFINED  BY  BULK 
DATA. 


6512  ***  USER  FATAL  MESSAGE  6512,  REDUNDANT  C0NNECTI0N  SET  ID-S  HAVE  BEEN  SPECIFIED. 

6513  ***  USER  FATAL  MESSAGE  6513,  THE  TRANS  SET  ID  ***  REQUESTED  BY  A GTRAN  BULK  DATA  CARD  HAS 

N0T  BEEN  DEFINED. 

6514  ***  USER  FATAL  MESSAGE  6514,  ERR0RS  HAVE  BEEN  F0UND  IN  THE  MANUALLY  SPECIFIED  C0NNECTI0N 

ENTRIES.  SUMMARY  F0LL0WS. 

6515  ***  USER  FATAL  MESSAGE  6515,  GRID  P0INT  ***  BASIC  SUBSTRUCTURE  ***  D0ES  N0T  EXIST. 

6516  ***  USER  INF0RMATI0N  MESSAGE  6516,  ALL  MANUAL  C0NNECTI0NS  SPECIFIED  ARE  ALL0WABLE  WITH 

RESPECT  T0  T0LER. 

6517  ***  USER  FATAL  MESSAGE  6517,  THE  BASIC  SUBSTRUCTURE  ***  REFERRED  T0  BY  A RELES  BULK  DATA  CARD 

CANN0T  BE  F0UND  IN  THE  PR0BLEM  TABLE  0F  C0NTENTS. 

6518  ***  USER  FATAL  MESSAGE  6518,  0NE  0F  THE  C0MP0NENT  SUBSTRUCTURES  HAS  BEEN  USED  IN  A PREVI0US 

C0MBINE  0R  REDUCE. 

Each  substructure  may  be  used  in  only  one  C0MBINE  or  REDUCE.  The  previous  C0MBINE  or 
REDUCE  must  be  DESTR0Yed  before  it  may  be  used  again.  An  alternative  is  to  EQUIV  the 
substructure  in  question  to  a new  substructure  and  then  use  the  new  substructure  in  the 
desired  C0MBINE  operation.  See  message  6105. 

6519  ***  USER  FATAL  MESSAGE  6519,  REDUNDANT  NAMES  F0R  RESULTANT  PSEUD0STRUCTURE  HAVE  BEEN 

SPECIFIED. 


6520  ***  USER  FATAL  MESSAGE  6520,  REDUNDANT  VALUES  F0R  T0LER  HAVE  BEEN  SPECIFIED. 

6521  ***  USER  INF0RMATI0N  MESSAGE  6521,  M0DULE  C0MB1  SUCCESSFULLY  COMPLETED. 

6522  ***  USER  FATAL  MESSAGE  6522,  THE  BASIC  SUBSTRUCTURE  ***  REFERRED  T0  BY  A C0NCT1  BULK  DATA 

CARD  CANN0T  BE  F0UND  IN  THE  PROBLEM  TABLE  0F  CONTENTS. 

6523  ***  USER  FATAL  MESSAGE  6523,  THE  BASIC  SUBSTRUCTURE  ***  REFERRED  TO  BY  A C0NCT  BULK  DATA  CARD 

CANNOT  BE  FOUND  IN  THE  PROBLEM  TABLE  0F  CONTENTS. 

6524  ***  USER  FATAL  MESSAGE  6524,  N0.  0F  COLUMNS  0F  MATRIX  E IN  MYP3  IS  UNEQUAL  TO  N0.  OF  COLUMNS 

OF  MATRIX  B FOR  A(T)B  + E PROBLEM. 

This  is  a system  error  if  the  user  is  not  using  DMAP. 

6525  ***  USER  INFORMATION  MESSAGE  6525,  TRIPLE  MULTIPLY  TIME  ESTIMATE  FOR  MYP3  = ********** 

(1)  SECONDS. 
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6525  ***  USERJN^RMATIONJESSAGE  6525,  TRIPLE  MULTIPLY  TIME  ESTIMATE  F0R  MY  PAD  - (AT  * B)*  A + E 

6525  ***  “S^»^TI0NJESSAGE  6525,  TRIPLE  MULTIPLY  TIME  ESTIMATE  F0R  MPYAD  - AT  * (B*A)  + E 

6526  ™ £gff M#TRIX  Is  m L“E  fm  m-cm  PR0CESS»- 

Issued  by  the  MPYS  module. 

6528  ***  ss  fEwsate  s,st“  HflVE  BEE" 

6530  ***  "* REFERRED ™ BI A ™B CARD C"ST BE 
6531  ***  USER^FATAL  MESSAGE  6531,  N0  C0NNECTI0NS  HAVE  BEEN  F0UND  DURING  THE  AUTOMATIC  C0NNECTI0N 

6533  ***  USER^ u0sTRUCTUReG***533 ’ 0PTI0NS  PA  HAS  BEEN  SPECIFIED  BUT  THE  L0AP  ITEM  ALREADY  EXISTS 


User  must  delete  old  appended  loads  before  running  with  new  appended  loads. 

6534  ***  USER  FATAL  MESSAGE  6534,  0PTI0NS  PA  HAS  BEEN  SPECIFIED  BUT  THE  STRUCTURE  ***  D0ES  N0T 

EXIST.  Y0U  CANN0T  APPEND  S0METHING  T0  N0THING.  P V 

6535  ***  USER  FATAL  MESSAGE  6535,  M0DULE  C0MB1  TERMINATING  DUE  T0  AB0VE  SUBSTRUCTURE  C0NTR0L 

tKHpRS  * 

6536  ***  USER  FATAL  MESSAGE  6536,  M0DULE  C0MB1  TERMINATING  DUE  T0  AB0VE  ERP0RS  IN  BULK  DATA. 

6537  ***  USER  FATAL  MESSAGE  6537,  M0DULE  C0MB1  TERMINATING  DUE  T0  AB0VE  ERR0RS. 


6551  ***  USER  FATAL  MESSAGE  6551,  MATRIX  B IN  MPY3  IS  N0T  SQUARE  F0R  A(T)BA  + E PR0BLEM. 

6552  ***  USERjFATAL^MESSAGE  6552,rN0^0F  R0WS  0F  MATRIX  A IN  MPY3  IS  UNEQUAL  T0  N0.  0F  R0WS  0F 


6553  ***  USER  FATAL  MESSAGE  6553,  N0.  T 
MATRIX  B F0R  A(T}BA  + E PR0BLH. 


R0WS  0F  MATRIX  A IN  MPY3  IS  UNEQUAL  T0  N0.  0F  C0LUMNS  0F 


6554  ***  SixAaAf0rEa(t)ba6+5 e’pSblem^5  0F  HATRIX  E IN  MPY3  IS  UNEQUAl  T0  N0'  0F  C0LUMNS  0F 

6555  ***  USER  FATAL  MESSAGE  6555,  MATRIX  E IN  MPY3  IS  N0T  SQUARE  F0R  A(T)BA  + E PR0BLEM. 

6556  ***  j xABAF0RE|  AA+EE6PR0BL  EM  * ^ ^ ^ MATRIX  E IN  MPY3  IS  UNEQUAL  T0  N0*  0F  R0WS  0F 

6557  ***  USER  FATAL  MESSAGE  6557,  UNEXPECTED  NULL  C0LUMN  0F  A(T)  ENC0UNTERED. 

Issued  by  MPY3  module. 


6558  ***  USER  FATAL  EMSSAGE  6558,  INSUFFICIENT  TIME  REMAINING  F0R  MPY3  EXECUTION. 

6559  ***  USER^FATAL^MESSAGE  ®5jp>RgJj-EjJF  R0WS  0F  MATRIX  E IN  MPY3  IS  UNEQUAL  T0  N0.  0F  C0LUMNS  0F 

6601  ***  PAJAL  MESSAGE  6601,  REQUEST  T0  REDUCE  PSEUD0STRUCTURE  ***  INVALID.  D0ES  N0T  EXIST 
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6602  ***  USER  FATAL  MESSAGE  6602,  THE  NAME  ***  CANN0T  BE  USED  F0R  THE  REDUCED  PSEUD0STRUCTURE.  IT 

ALREADY  EXISTS  0N  THE  S0F. 

6603  ***  USER  FATAL  MESSAGE  6603,  A B0UNDARY  SET  MUST  BE  SPECIFIED  F0R  A REDUCE  OPERATION. 

6604  ***  USER  WARNING  MESSAGE  6604,  A BOUNDARY  SET  HAS  BEEN  SPECIFIED  F0R  ***,  BUT  IT  IS  N0T  A 

COMPONENT  0F  THE  PSEUD0STRUCTURE  BEING  REDUCED.  THE  BOUNDARY  SET  WILL  BE  IGNORED. 

6605  ***  USER  WARNING  MESSAGE  6605,  A BOUNDARY  SET  HAS  BEEN  SPECIFIED  F0R  ***  BUT  IT  IS  N0T  A 

PHASE1  BASIC  SUBSTRUCTURE.  THE  BOUNDARY  SET  WILL  BE  IGNORED. 

6606  ***  USER  FATAL  MESSAGE  6606,  BOUNDARY  SET  ***  SPECIFIED  IN  CASE  C0NTR0L  HAS  N0T  BEEN  DEFINED 

BY  BULK  DATA. 

No  BDYC  bulk  data  has  been  entered. 

6607  ***  USER  FATAL  MESSAGE  6607,  N0  BDYS  0R  BDYS1  BULK  DATA  HAS  BEEN  INPUT  T0  DEFINE  BOUNDARY 

SET  ***. 

6608  ***  USER  FATAL  MESSAGE  6608,  THE  REQUEST  F0R  BOUNDARY  SET  ***,  SUBSTRUCTURE  ***  WAS  N0T 

DEFINED. 

6609  ***  USER  INFORMATION  MESSAGE  6609,  N0  BOUNDARY  SET  HAS  BEEN  SPECIFIED  F0R  COMPONENT  ***  OF 

PSEUD0STRUCTURE  ***.  ALL  DEGREES  OF  FREEDOM  WILL  BE  REDUCED. 

6610  ***  USER  WARNING  MESSAGE  6610,  DEGREES  0F  FREEDOM  AT  GRID  POINT  ***  COMPONENT  SUBSTRUCTURE 

***  INCLUDED  IN  A BOUNDARY  SET  D0  N0T  EXIST.  REQUEST  WILL  BE  IGNORED. 

6611  ***  USER  FATAL  MESSAGE  6611,  GRID  POINT  ***  SPECIFIED  IN  BOUNDARY  SET  ***  F0R  SUBSTRUCTURE 

***  D0ES  NOT  EXIST. 

6612  ***  USER  FATAL  MESSAGE  6612,  THE  REDUCE  OPERATION  REQUIRES  SUBSTRUCTURE  BULK  DATA  WHICH  HAS 

N0T  BEEN  GIVEN. 

6613  ***  USER  FATAL  MESSAGE  6613,  F0R  RUN=G0,  THE  REDUCED  SUBSTRUCTURE  ***  MUST  ALREADY  EXIST. 

6614  ***  USER  FATAL  MESSAGE  6614,  ILLEGAL  0R  NON-EXISTENT  STRUCTURE  NAME  USED  AB0VE. 

6615  ***  USER  FATAL  MESSAGE  6615,  ILLEGAL  BOUNDARY  SET  IDENTIFICATION  NUMBER. 

6616  ***  USER  INFORMATION  MESSAGE  6616,  MODULE  REDUCE  SUCCESSFULLY  COMPLETED. 

6617  ***  USER  FATAL  MESSAGE  6617,  0LDM0DES  SET  AND  REQUESTED  S0F  ITEM  DOES  NOT  EXIST.  ITEM  ***, 

SUBSTRUCTURE. 

6618  ***  USER  FATAL  MESSAGE  6618,  0LDM0DES  NOT  SET  AND  REQUESTED  S0F  ITEM  MUST  BE  DELETED.  ITEM 

***,  SUBSTRUCTURE  ***. 

6619  ***  USER  FATAL  MESSAGE  6619,  0LDB0UND  SET  AND  REQUESTED  S0F  ITEM  DOES  NOT  EXIST.  ITEM  ***, 

SUBSTRUCTURE  ***. 

6620  ***  USER  FATAL  MESSAGE  6620,  0LDB0UND  NOT  SET  AND  REQUESTED  S0F  ITEM  MUST  BE  DELETED,  ITEM 

***,  SUBSTRUCTURE  ***. 

6621  ***  USER  FATAL  MESSAGE  6621,  FIXED  SET  ***  SPECIFIED  IN  CASE  CONTROL  HAS  NOT  BEEN  DEFINED  BY 

BULK  DATA. 

6622  ***  USER  WARNING  MESSAGE  6622,  A FIXED  SET  HAS  BEEN  SPECIFIED  F0R  ***,  BUT  IT  IS  N0T  A 

COMPONENT  0F  THE  PSEUDOSTRUCTURE  BEING  PROCESSED.  THE  FIXED  SET  WILL  BE  IGNORED. 

6623  ***  USER  FATAL  MESSAGE  6623,  SUBSTRUCTURE  ***  HAS  DUPLICATE  NAMES  IN  BDYC  DATA  SET  ***. 

6624  ***  USER  FATAL  MESSAGE  6624,  GRID  POINT  ***  SPECIFIED  IN  FIXED  SET  ***  F0R  SUBSTRUCTURE  *** 
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6625  *** 

6626  *** 

6627  *** 

6628  *** 

6629  *** 

6630  *** 

6631  *** 

6632  *** 

6633  *** 

6634  *** 

6635  *** 

6636  *** 


DOES  NOT  EXIST. 

“iSSSBS  EiSP'BM  SUBSTRUCTURE 

USER  FATAL  MESSAGE  6626,  N0  BOYS  0R  BDYS1  BULK  DATA  HAS  BEEN  INPUT  T0  DEFINE  FIXED  SET 

USER  FATAL  MESSAGE  6627,  N0  EIG*  DATA  CARDS  SPECIFIED  F0R  SET  ID  ***,  SUBSTRUCTURE  ***. 
SUBSTRUCTUREE***GE  6628’  N0  EIGC  m EIGR  DATA  CARDS  speCIFIED  F0R  SET  ID  ***, 

StRUCTUREE***GE  6629 ’ N0  EIGC  °ATA  CARD  SPECIFIED  WITH  EIGP  MTA  CARD  SET  ID  ***, 

““keSIuTS^f  tIbl!  !I1mI  K Sewed™  REDUCE'  ,BPIJI  D#Tfl  “ILL  BE 

S™!? mu  m " ™"SF0mBT» 

SUBESTRUcLf***flfpURGEDDULE  ***’  NASTRAN  HATRIX  FILE  F0R  1/0  0F  S0F  ITEM  ***> 
UME™m  » If'  mt!riK™K?  T0TAL BF  M0ML  C00RDINnTES  <***)  is 

fiusy  "5C(*«™  USE“ mE'2-  ™E  msmm  F0RCES  ”mu 

USER  WARNING  MESSAGE  6635,  CDC0MP  DECOMPOSITION  FAILED  0N  KII  MATRIX  F0R  SUBSTRUCTURE 
TYPE  2NF0RMATI0W  MESSAGE  6636’  NMAX  AND  RANGE  SUBCOMMANDS  ARE  IGNORED  UNDER  USERM0DE  = 


6637 


*** 


ggJ^S^?£SsSid?SBa!!“  BE“ SFECIFIED  BUT  ™E  emmm  P0I"TS  F0B 


The  boundary  set  data  for 
which  created  the  UPRT  S0F 


the  current  problem  is  different  from  the  boundary  set  data 
item  for  this  substructure. 


6638  ***  IN  MODULE  MREDUCE  WITH  USER  M0DE=2,  THE  CONSTRAINT  FORCES  MATRIX 


6900  ***  USER  INFORMATION  MESSAGE  6900,  L0ADS  HAVE  BEEN  SUCCESSFULLY  APPENDED  F0R  SUBSTRUCTURE 


6901  ***  GEEPT2^jJATI0N  MESSAGE  6901,  ADDITIONAL  LOADS  HAVE  BEEN  SUCCESSFULLY  MERGED  F0R 

6951  ***  USER  FATAL  MESSAGE  6951,  INSUFFICIENT  CORE  T0  LOAD  TABLES.  IN  MODULE  L0DAPP,  CORE  = ***. 

The  total  number  of  load  sets  times  two  must  fit  in  core. 

6952  ***  USER  FATAL  MESSAGE  6952,  REQUESTED  SUBSTRUCTURE  ***  DOES  N0T  EXIST. 

6953  ***  SYSTEM  FATAL  MESSAGE  6953,  A WRONG  COMBINATION  0F  L0AD  VECTORS  EXISTS  FOR  SUBSTRUCTURE 


All  load  set  IDs  must  be  unique  for  each  basic  substructure. 
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6954  ***  SYSTEM  FATAL  MESSAGE  6954,  THE  ****  ITEM  EXISTS  BUT  HAS  N0  ASSOCIATED  PVEC  ITEM  F0R 
SUBSTRUCTURE  ******** . 

A load  set  table  exists,  but  the  load  vectors  have  been  removed, 

6956  ***  USER  FATAL  MESSAGE  6956,  INSUFFICIENT  TIME  REMAINING  F0R  MODULE  L0DAPP,  TIME  LEFT  = 
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***  USER  INFORMATION  MESSAGE  7019,  MODULE 
NUMBER  ******  / PARAMETER  VALUES  ARE 
DSEPSI  = ************** m 

See  Section  3.5.3  for  a discussion  of 

***  USER  INFORMATION  MESSAGE  8000,  MODULE 


DSCHK  IS  EXITING  FOR  REASON  ***  0N  ITERATION 
AS  F0L0WS  D0NE  = ********** s SHIFT  = ********** 

Rigid  Format  4 output  features. 

FLBMG  TERMINATED  DUE  TO  AB0VE  ERRORS. 
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8001  *** 
8002  *** 

8003  *** 

8004  *** 

8005  *** 

8006  *** 


USER  FATAL  MESSAGE  8001, 
ANALYSIS. 

USER  FATAL  MESSAGE  8002, 
2D  STRUCTURAL  ELEMENT. 

USER  FATAL  MESSAGE  8003, 
FLUID  ELEMENT. 

USER  FATAL  MESSAGE  8004, 
FLUID  ELEMENT. 

USER  FATAL  MESSAGE  8005, 

USER  FATAL  MESSAGE  8006, 
******** 


THERE  MUST  BE  A FLUID/STRUCTURE  BOUNDARY  IN  HYDR0ELASTIC 

ELEMENT  ID  *********  0N  A CFLSTR  CARD  D0ES  N0T  REFERENCE  A VALID 

ELEMENT  ID  *********  0N  A CFLSTR  CARD  D0ES  N0T  REFERENCE  A VALID 

ELEMENT  ID  *********  0N  A CFFREE  CARD  D0ES  N0T  REFERENCE  A VALID 

BAD  GE0METRY  DEFINED  F0R  STRUCTURAL  ELEMENT  *********. 

BAD  GE0METRY  DEFINED  F0R  FACE  ********  0F  FLUID  ELEMENT 


8007  ***  USER^FATAL  MESSAGE  8OO7.JY0  FACE  0N  FLUID  ELEMENT  ********  is  WITHIN  30  DEGREES  0F 

8008  ***  USER  FATAL  MESSAGE  8008,  THE  DISTANCE  BETWEEN  FLUID  ELEMENT  ********  AND  STRUCTURAL 

ELEMENT  ********  IS  GREATER  THAN  THE  ALL0WED  T0LERANCE,  ^IKUUUKAL 

80D9  ***  USER^FATAL  MESSAGE  8009,  FACE  ********  SPECIFIED  F0R  FLUID  ELEMENT  ********  js  ILLEGAL 

8010  ***  SYSTEM  FATAL  MESSAGE  8010,  L0GIC  ERR0R  IN  SUBR0UTINE  FLBEMA  - C0DE  ***. 

8011  ***  USER  WARNING  MESSAGE  8011,  INSUFFICIENT  C0RE  T0  H0LD  C0NTENTS  0F  EQEXIN  DATA  8L0CK. 

HYDROELASTIC  USET  PRINTOUT  TERMINATED. 

8012  ***  USER  FATAL  MESSAGE  8012,  FLUID  ELEMENT  ********  0N  A CFFREE  CARD  REFERENCES  UNDEFINED 

tmAVIl Y ID  ******** m 

8013  ***  USER  FATAL  MESSAGE  8013,  FLUID  ELEMENT  ********  0N  A CFLSTR  CARD  REFERENCES  UNDEFINED 

GRAVITY  ID  ********. 

8014  ***  USER  WARNING  MESSAGE  8014,  FLUID  ELEMENT  ********  AND  STRUCTURE  ELEMENT  ********  ARE 

DISJ0INT.  CHECK  CFLSTR  CARDS. 

8015  ***  USER  WARNING  MESSAGE  8015,  THE  PURELY  INC0MPRESSIBLE  METH0D  IS  AVAILABLE  0NLY  WITH  THE 

DIRECT  F0RMULATI0N. 
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7.1  NASTRAN  DICTIONARY 

This  section  contains  descriptions  of  mnemonics,  acronyms,  phrases,  and  other  commonly  used 
NASTRAN  terms.  The  first  column  of  the  Dictionary  contains  the  NASTRAN  terms  in  alphabetical 
order.  The  second  column  contains  a code  indicating  a general  category  for  each  term.  The  codes 
and  categories,  along  with  general  references  to  the  Programmer's  Manual  and  User's  Manual,  are 


as  follows: 

Code 

Category 

General  Reference 

DBM 

Data  Block  - Matrix 

PM-2 

DBML 

Data  Block  - Matrix  List 

PM-2 

DBS 

Data  Block  - Substructure  Item 

UM-1.10 

DBT 

Data  Block  - Table 

PM-2 

EM 

Executive  Module 

UM-5.7 

FMA 

Functional  Module  - Aero 

PM- 4 

FMH 

Functional  Module  - Heat 

PM-4 

FMM 

Functional  Module  - Matrix  Operation 

UM-5.4 

FMS 

Functional  Module  - Structural 

PM-4 

FMSS 

Functional  Module  - Substructuring 

UM-5. 9 

FMU 

Functional  Module  - Utility 

UM-5.5 

FMX 

Functional  Module  - User 

UM-5. 6 

IA 

Input  - Executive  Control 

UM-2.2 

IB 

Input  - Bulk  Data 

UM-2.4 

IC 

Input  - Case  Control 

UM-2.3 

IS 

Input  - Substructure  Control 

UM-2.7 

L 

Rigid  Format  Label 

UM-3 

M 

Miscellaneous 

NP 

NASTRAN  card  parameter 

UM-2.1 

P 

Parameter  Name 

UM-3 

PH 

Common  Phrase  or  Term 

PU 

Parameter  set  by  user 

UM-2.4 
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The  third  column  of  the  Dictionary  contains  a definition  or  description  of  the  terms  given  in  the 
first  column.  References  to  the  User's  Manual  are  indicated  by  UM-i  and  the  Programmer’s  Manual 
by  PM-ij  where  i is  the  section  number  of  the  manual.  References  to  particular  rigid  formats  are 
indicated  by  D-i,  H-i,  or  A-i  where  i is  the  rigid  format  number  in  the  displacement,  heat,  and 
aero  approaches,  respectively. 
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A 

ABFL 

ABFLT 

ACCE 

ACCE 

ACCELERATI0N 

ACPI 

Active  column 

ADD 

ADD 

ADD5 

ADR 

ADUMi 

AEFACT 

AER0 

AER0 

AER0F 

AER0F0RCE 

AJJL 

ALL 

ALLEDGE  TICS 

ALTER 

ALWAYS 

AMG 

AMP 

AND 

A0UT$ 

APD 

APP 

APP 


P 

DBM 

DBM 

IC 

IS 

IC 

DBT 

PH 

FMM 

M 

FMM 

FMS 

IB 

IB 

DBT 

IB 

IC 

IC 

DBML 

IC 

IC 

IA 

P 

FMA 

FMA 

M 

M 

FMA 

IA 

P 


A-sefStrices?  USed  t0  COntra1  utility  modu1e  WTGPR  PHnt  of 


" Hydroelastic  boundary  area  factor  matrix. 

Transpose  of  [A^]. 

Abbreviated  form  of  ACCELERATION. 

Acceleration  output  requests. 

Output  request  for  acceleration  vector.  (UM-2.3,  4.2) 
Aerodynamic  Connection  and  Property  Data. 

Column  containing  at  least  one  nonzero  term  outside  the  band. 
Functional  module  to  add  two  matrices  together. 

Parameter  constant  used  in  utility  module  PARAM. 

Functional  module  to  add  up  to  five  matrices  together. 
Aerodynamic  data  recovery. 

Defines  attributes  of  dummy  elements  1 through  9. 

Used  to  input  lists  of  real  numbers  for  aeroelastic  analysis. 
Aerodynamic  Matrix  Generation  Data. 

Gives  basic  aerodynamic  parameters. 

Aerodynamic  force  output  request. 


Requests  frequency  dependent  aerodynamic  load< 
points  in  aeroelastic  response  analysis. 

Aerodynamic  Influence  Matrix  List. 


on  interconnection 


Output  request  for  all  of  a specified  type  of  output. 

Request  tic  marks  on  all  edges  of  X-Y  plot. 

Alter  statement  for  DMAP  or  rigid  format. 

Parameter  set  to  -1  by  a PARAM  statement. 

Aerodynamic  Matrix  Generator. 

Aerodynamic  Matrix  Processor. 

Parameter  constant  used  in  executive  module  PARAM. 

Indicates  restart  with  solution  set  output  request. 

Aerodynamic  pool  distributor  and  element  generator. 

Control  card  which  specifies  approach  (DISP,  DMAP,  HEAT  or  AER0) 
Approach  flag  used  for  modules  with  several  functions. 
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APPEND 

ASDMAP 

ASET 

ASET! 

AUT0 

AUT0 

AXES 

AXIC 

AXIC 

AXIF 

AXISYM$ 

AXISYMMETRIC 

AXSL0T 


H 

FHSS 

IB 

IB 

IC 

DBT 

IC 

DBT 

IB 

IB 

M 

IC 

IB 


File  may  be  extended  (see  FILE). 

Assemble  substructure  DMAP. 

Analysis  set  coordinate  definition  card. 

Analysis  set  coordinate  definition  card. 

Requests  X-Y  plot  of  autocorrelation  function. 

Autocorrelation  function  table. 

Defines  orientation  of  object  for  structure  plot. 

Generated  by  Input  File  Processor  3 (IFP3)  for  axi symmetric 
conical  shell  problems. 

Axi symmetrical  conical  shell  definition  card.  When  this  card 
Is  present,  most  other  bulk  data  cards  may  not  be  used. 

Controls  the  formulation  of  a hydroelastic  problem. 

Indicates  restart  with  conical  shall  or  hydroelastic  elements. 

Selects  boundary  conditions  for  axisymmetric  shell  problems 
or  specifies  the  existence  of  hydroelastic  fluid  harmonics. 

Controls  the  formulation  of  acoustic  analysis  problems. 
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B 

PH 

Upper  semi band  of  matrix. 

B2DD 

DBM 

2 

[BddJ  - Partition  of  direct  input  damping  matrix. 

B2PP 

DBM 

[Bpp]  - Direct  input  damping  matrix  for  all  physical  points. 

B2PP 

IC 

Selects  direct  input  structural  damping  or  thermal  capacitance 
matrices. 

82PP$ 

M 

Indicates  restart  with  change  in  direct  input  damping  matrices. 

BAA 

DBM 

[B,„]  - Partition  of  damping  matrix. 

33 

BALL  EDGE  TICS 

IC 

Request  for  all  edge  tic  marks  to  be  plotted  on  lower  frame  of 
an  X-Y  plot. 

BAR 

IC 

Requests  structure  plot  for  all  bar  elements. 

BAR0R 

IB 

Bar  orientation  default  definition. 

BASIC 

IS 

Basic  substructure  for  output  requests. 

BBAR 

PH 

Lower  semiband  of  matrix. 

BDD 

DBM 

[B  .j]  - Damping  matrix  used  in  direct  formulation  of  dynamics 
problems  (D-7  thru  D-9,  A- 1 1 ) . 

BDEBA 

P 

Parameter  used  to  indicate  equivalence  of  BDD  and  BAA. 

BDP00L 

DBT 

Hydroelastic  boundary  description  table. 

BDYC 

IB 

Combination  of  substructure  boundary  sets  of  retained  degrees 
of  freedom  or  fixed  degrees  of  freedom  for  modes  calculation. 

BDYLIST 

IB 

Structure-fluid  hydroelastic  boundary  definition. 

BDYS 

IB 

Boundary  set  definition  for  substructuring. 

BDYS1 

IB 

Alternate  boundary  set  definition  for  substructuring. 

BEGIN 

EM 

The  first  DMAP  statement  is  always  BEGIN. 

BEGIN  BULK 

18 

Control  card  which  marks  the  end  of  the  case  control  deck. 
Cards  following  this  card  are  assumed  to  be  bulk  data  cards. 

BETAD 

PU 

Factor  in  integration  algorithm  in  transient  heat  transfer 
analysis. 

BFF 

DBM 

[B.^]  - Partition  of  damping  matrix 

BGG 

D8M 

[Bgg]  - Damping  matrix  generated  by  Structural  Matrix  Assembler. 

BGPA 

DBT 

Basic  Grid  Point  Definition  Table  - aerodynamics. 

BGPDT 

DBT 

Basic  Grid  Point  Definition  Table. 

BGSS 

DBS 

Basic  grid  point  coordinates. 

BHH 

DBM 

[B^]  - Partition  of  damping  matrix. 

BKLO 

P 

Constant  parameter  value  used  in  functional  module  SDR2  in  the 
Buckling  Analysis  (D-5)  and  Normal  Modes  with  Differential  Stiff- 
ness (D-13)  Rigid  Formats. 
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BKL1 

BLANK  FRAMES 
BLEFT  TICS 

BMG 

BMTX 

BNN 

B0TH 

BOUNDARY 

B0V 

BP  I 
BQG 

BREC0VER 
BRIGHT  TICS 

BSHH 

BUCKLING 

BUCKLING 

BUCKLING 

BUFFSIZE 
Bulk  Data  Deck 


P Constant  parameter  value  usee'  in  functional  module  SDR2  in  the 

Buckling  Analysis  Rigid  Format  (D-5). 

IC  Requests  blank  frames  between  structure  plots  (UM-4.1). 

IC  Request  for  left  edge  tic  marks  to  be  plotted  on  bottom  frame 

of  an  X-Y  plot. 

GMS  Generates  DMIG  card  images  describing  interconnection  of  fluid 
and  structure. 

DBS  Viscous  damping  matrix. 

DBM  [Bnr|]  - Partition  of  damping  matrix. 

IC  Bulk  data  echo  option  - Requests  both  unsorted  and  sorted 
printout  of  bulk  data  deck. 

IS  Defines  set  of  retained  degrees  of  freedom. 

>•*  p Aerodynamic  parameter  equal  to  the  reference  semi  chord  divided 

by  velocity. 

IC  Bits  per  inch  - Plot  tape  density  must  be  specified  on  control 
cards  in  addition  to  this  data  card.  The  required  value  will 
vary  from  one  installation  to  another. 

DBM  Single-point  forces  of  constraint  for  a Buckling  Analysis 
problem  (D-5). 

IS  Basic  Substructure  Data  Recovery. 

IC  Request  for  right  edge  tick  marks  to  be  plotted  on  bottom  frame 

for  X-Y  plot. 

DBM  Total  modal  damping  matrix  - h set. 

IA  Selects  rigid  format  for  buckling  analysis. 

P Constant  parameter  value  used  in  functional  module  READ  in  the 

Buckling  Analysis  Rigid  Format  (D-5). 

P Used  in  printing  rigid  format  error  messages  for  Buckling 

Analysis  (D-5). 

NP  Defines  the  number  of  words  in  a GIN0  buffer. 

PH  One  of  the  data  decks  necessary  to  run  a problem  under  the 

NASTRAN  system.  This  deck  begins  after  the  BEGIN  BULK  card  and 
ends  with  the  ENDDATA  card,  and  contains  the  data  of  the  mathe- 
matical model.  The  format  of  each  bulk  data  card  is  fixed  field: 
8 or  16  columns  for  each  value. 
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C 

C 

CAER01 

CAER02 

CAER03 

CAER04 

CAER05 

CALC0MP 

CAMERA 


CARDN0 

CASE 


Case  Control  Deck 


CASECC 

CASE XX 

CASEYY 

CASEZZ 

CAXIF2 

CAXIF3 

CAXIF4 

CBAR 

CC0NEAX 

CDAMP1 

CDAMP2 

CDAMP3 

CDAMP4 


M 

PH 

IB 

IB 

IB 

IB 

IB 

IC 

IC 


P 

FMS 

PH 


DBT 

DBT 

DBT 

DBT 

IB 

IB 

IB 

IB 

IB 

IB 

IB 

IB 

IB 


ISS-JTfSJSt!" of  DtBP  statemnt-  «»* 

fefartSe  SI)!  C°,”n  in  tri*"9ular  <tec«pos1tion  (C  used 
Aerodynamic  panel  element,  doublet  lattice  theory. 


Aerodynamic  body  element,  doublet  lattice  theory. 
Aerodynamic  surface  element,  Mach  box. 


Aerodynamic  macro  element,  strip  theory. 
Aerodynamic  macro  element,  piston  theory. 
Request  California  Computer  plotter. 


ray  tube  electronic  plotter. W°ThifinfoSatiSS  mSsfSuallJ0^ 
also  be  given  to  the  plotter  operator  on  the  run  submits  i^ 
Slip  which  will  vary  f™  pne  StalfatfofloSotteS  (JB-4) 

a" card  °utput  -d* 


Extracts  user  request  from  CASECC  for 
rigid  formats  (D-7  thru  D-12). 


current  loop  in  dynamics 


NASTRAN^vste?  dT?r n"“fSS8,y  *>  ™ a Problem  under  the 
j f 1 system.  It  contains  cards  which  select  oartimlan 

se^?  ^*’ora  the  Bulk  Data  Deck,  output  request  cards  and 
titling  information.  Cards  in  this  deck  are  fS  field. 


Case  control  data  block. 

Case  control  data  block  as  modified  by  functional  module  CASE. 
Appended  case  control  data  table. 


CASEYY  reduced  to  0FREQ  list. 

Acoustic  core  element  connection  definition  card. 

Acoustic  triangular  element  connection  definition  card. 
Acoustic  quadrilateral  element  connection  definition  card. 
Bar  element  connection  definition  card. 

Axisyranetrical  conical  shell  element  connection  card. 

Scalar  damper  connection  definition  card. 

Scalar  damper  property  and  connection  definition  card. 
pSfntI)?amPer  connect1‘on  definition  card  (connecting  scalar 


Scalar  damper  property  and 
(connecting  scalar  points). 


connection  definition  card 
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CEIGN 

P 

CELAS1 

IB 

CELAS2 

IB 

CELAS3 

IB 

CEIAS4 

IB 

CEND 

IA 

CFLUID2 

IB 

CFLUID3 

IB 

CFLUID4 

IB 

CHBDY 

IB 

CHECK 

IS 

Checkpoi nt 

PH 

CHEXA1 

IB 

CHEXA2 

IB 

CHKPNT 

EM 

CHKPNT 

IA 

CLAMA 

DBT 

CLAMAL 

DBT 

CLAMAL  1 

DBT 

CLEAR 

IC 

CMASS1 

IB 

CMASS2 

IB 

CMASS3 

IB 

CMASS4 

IB 

CMETH0D 

IC 

Defines  definition  card  for  duimv  elements  1 through  9. 

Complex  Eigenvalue  Analysis  - Displacement. 

anc^D-l  0) . US6d  SDR2  in  C°mplex  El'genvalue  Analysis  (D-7 

Parameter  used  in  VDR  in  Complex  Eigenvalue  Analysis  (D-7  and 

Scalar  spring  connection  definition  card. 

Scalar  spring  property  and  connection  definition  card, 
points )!PHn9  Connect1on  definition  card  (connecting  scalar 

Scalar  spring  property  and  connecting  definition  card 

(connecting  scalar  points). 

The  last  card  of  the  Executive  Control  Deck. 

Fluid  core  element  connection  definition  card. 

Fluid  triangular  element  connection  definition  card. 

Fluid  quadrilateral  element  connection  definition  card, 
analysis. e^ement  ™ction  definition  card  for  heat  transfer 
Checks  contents  of  external  file. 

data  b'°cb  “nt"  the  p™b'“ 

Hexahedron  element  connection  definition  card  - five  tetrahedra. 
Hexahedron  element  connection  definition  card  - ten  tetrahedra. 
Checkpoint  module. 

Request  for  checkpoint  execution. 

Complex  eigenvalue  output  table. 

Appended  case  control  data  table. 

CLAMAL  reduced  to  0FREQ  list. 

Jhoff:5/!1  ?rarn?ter  values  used  x-v  plots  to  be  reset  to 
heir  default  values  except  plotter  and  the  titles  (UM-4.2)? 

Scalar  mass  connection  definition  card. 

Scalar  mass  property  and  connection  definition  card. 

ScaW  mass  connection  definition  card  (connecting  scalar  points). 

Slw  points )?PertiI  *"d  “"nect,'on  card  (connecting 

Complex  eigenvalue  analysis  method  selection. 
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CMETH0D$ 

M 

CMPLEV 

P 

Cold  Start 

PH 

C0L0R 

IC 

C0MBINE 

IS 

C0MB1 

FMSS 

C0MB2 

FMSS 

C0MP0NENT 

IS 

C0NCT 

IB 

C0NCT1 

IB 

C0ND 

EM 

C0NFIG 

NP 

C0NM1 

IB 

C0NM2 

IB 

C0NNECT 

IS 

C0NR0D 

IB 

C0NR0D 

IC 

C0NT 

L 

C0NTINUE 

L 

C0NT0UR 

IC 

C0PY 

FMU 

C0RD1C 

IB 

C0RD1R 

IB 

C0RD1S 

IB 

C0RD2C 

IB 

C0RD2R 

IB 

C0RD2S 

IB 

C0SINE 

IC 

Indicates  restart  with  change  in  complex  eigenvalue  analysis 
method  selection. 

Parameter  used  in  GKAD  to  indicate  complex  eigenvalue  problem. 

A NASTRAN  problem  initiated  at  its  logical  beginning.  A cold 
start  will  never  use  an  Old  Problem  Tape  but  is  may  create  a 
New  Problem  Tape  for  subsequent  restarts. 

Selects  ink  color  for  table  plotters  (UM-4.1). 

Combines  sets  of  substructures. 

Substructure  Combination,  Step  1. 

Substructure  Combination,  Step  2. 

Identifies  component  substructure  for  special  processing. 

Specifies  grid  points  and  degrees  of  freedom  for  manually  speci- 
fied connectives  using  substructuring  - will  be  overridden  by 

KtLnJ  udt3t 


Alternate  specification  of  connectivities  using  substructuring. 
Conditional  transfer. 

Defines  the  model  number  of  the  computer  system  configuration  for 
use  in  timing  equations. 

Structural  mass  element  connection  definition  card. 

Structural  mass  element  connection  definition  card. 

Defines  sets  for  manually  connected  grids  and  releases. 

Rod  element  property  and  connection  definition  card. 

Requests  structure  plot  for  all  C0NR0D  elements. 

Continue  if  [Kq[)]  is  nonsingular. 

Exit  after  last  loop. 

Specifies  displacement  and  stress  contours  to  be  drawn  on 
structure  plots. 

Generates  a physical  copy  of  a data  block. 

Cylindrical  coordinate  system  definition  (by  grid  point  ID) . 
Rectangular  coordinate  system  definition  (by  grid  point  ID). 
Spherical  coordinate  system  definition  (by  grid  point  ID). 
Cylindrical  coordinate  system  definition  (by  coordinates). 
Rectangular  coordinate  system  definition  (by  coordinates). 
Spherical  coordinate  system  definition  (by  coordinates). 

Indicates  cosine  boundary  conditions  for  conical  shell  problem. 
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C0UPMASS 

PU 

Parameter  used  to  request  coupled  mass. 

CPBAR 

PU 

Selects  couples  mass  option  for  BAR  element. 

CPHID 

DBM 

Complex  Eigenvectors  ~ solution  set. 

CPHIA 

DBM 

Complex  eigenvector  matrix.  A- set. 

CPHIH1 

DBM 

PHIHL  reduced  to  0FREQ  list. 

CPHIK 

DBM 

Complex  eigenvector  matrix,  aerodynamic  box  points. 

CPHIP 

DBM 

Complex  Eigenvectors  - physical  set. 

CPHIPA 

DBM 

Complex  eigenvector  matrix,  PA-set. 

CPHIPS 

DBM 

Complex  eigenvector  matrix,  PS-set. 

CPQDPLT 

PU 

Selects  coupled  mass  option  for  QDPLT  element. 

CPQUAD1 

PU 

Selects  coupled  mass  option  for  QUAD!  element. 

CPQUAD2 

PU 

Selects  coupled  mass  option  for  QUAD2  element. 

CPR0D 

PU 

Selects  coupled  mass  option  for  R0D  and  C0NR0D  elements. 

CPTRBSC 

PU 

Selects  coupled  mass  option  for  TRBSC  element. 

CPTRIA1 

PU 

Selects  coupled  mass  option  for  TRIA1  element. 

CPTRIA2 

PU 

Selects  coupled  mass  option  for  TRIA2  element. 

CPTRPLT 

PU 

Selects  coupled  mass  option  for  TRPLT  element. 

CPTUBE 

PU 

Selects  coupled  mass  option  for  TUBE  element. 

CQDMEM 

IB 

Ouadri lateral  membrane  element  connection  definition  card. 

CQDMEM1 

IB 

Isoparametric  quadrilateral  membrane  element  connection 
definition  card. 

CQDMEM2 

IB 

Quadrilateral  membrane  element  connection  definition  card. 

CQDPLT 

IB 

Quadrilateral  bending  element  connection  definition  card. 

CQUAD1 

IB 

General  Quadrilateral  element  connection  definition  card. 

CQUAD2 

' IB 

Homogeneous  quadrilateral  element  connection  definition  card. 

CRIGD1 

IB 

Rigid  Element  Connection. 

CRIGD2 

IB 

Rigid  Element  Connection. 

CRIGD3 

IB 

General  rigid  element  connection. 

CRIGDR 

IB 

Rigid  Rod  element  connection. 

CR0D 

IB 

Rod  element  connection  definition  card. 

CREDUCE 

IS 

Complex  modal  reduction  request. 

CSHEAR 

IB 

Shear  panel  element  connection  definition  card. 
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CSL0T3 

IB 

Triangular  slot  element  connection  definition  card  for  acoustic 
analysis. 

CSL0T4 

IB 

Quadrilateral  slot  element  connection  definition  card  for 
acoustic  analysis. 

CSTM 

DBS 

Local  coordinate  system  transformation  matrices. 

CSTH 

DBT 

Coordinate  System  Transformation  Matrices. 

CSTMA 

DBT 

Coordinate  System  Transformation  Matrices  - Aerodynamics. 

CTETRA 

IB 

Tetrahedron  element  connection  definition  card. 

CT0RDRG 

IB 

Toroidal  ring  element  connection  card. 

CTRAPRG 

IB 

Trapezoidal  ring  element  connection  card. 

CTRBSC 

IB 

Basic  bending  triangular  element  connection  definition  card. 

CTRIA1 

IB 

General  triangular  element  connection  definition  card. 

CTRIA2 

IB 

Homogeneous  triangular  element  connection  definition  card. 

CTRIARG 

IB 

Triangular  ring  element  connection  card. 

CTRIM 

IB 

Linear  strain  triangular  element  connection. 

CTRMRM 

IB 

Triangular  membrane  element  connection  definition  card. 

CTRPLT 

IB 

Triangular  bending  element  connection  definition  card. 

CTRPLT1 

IB 

Triangular  element  connection. 

CTRSHL 

IB 

Triangular  shell  element  connection. 

CTUBE 

IB 

Tube  element  connection  definition  card. 

CTWIST 

IB 

Twist  panel  element  connection  definition  card. 

CTYPE 

PU 

Defines  the  type  of  cyclic  symmetry. 

CURVLINESYMB0L 

IC 

Request  to  connect  points  with  lines  and/or  to  use  symbols  for 
X-Y  plots. 

CVISC 

IB 

Viscous  damper  element  connection  definition  card. 

CWEDGE 

IB 

Wedge  element  connection  definition  card. 

CYCI0 

PU 

A parameter  which  specifies  the  form  of  the  input  and  output 
data  using  cyclic  symmetry. 

CYCSEQ 

PU 

A parameter  which  specifies  the  procedure  for  sequencing  the 
equations  in  the  solution  set  using  cyclic  symmetry. 
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D 

P 

Parameter  value  used  to  control  utility  module  MATGPR  print  of 
solution  set  matrices. 

DAREA 

IB 

Dynamic  load  scale  card. 

DAREAS 

IB 

Dynamic  load  scale  card  for  substructuring. 

Data  Block 

PH 

Designates  a set  of  data  (matrix,  table)  occupying  a file.  A 
file  is  allocated"  to  a data  block  and  a data  block  is  "assigned 

Data  Pool  File 

PH 

An  executive  file  containing  the  0SCAR  and  any  data  blocks 
pooled  by  the  Executive  Segment  File  Allocator  (XSFA)  module. 
The  contents  of  this  file  are  described  within  the  data  pool 
dictionary  (DPL).  y 

DDR 

FMX 

User  dummy  module. 

DDR! 

FMS 

Dynamic  Data  Recovery  - Phase  1. 

DDR2 

FHS 

Dynamic  Data  Recovers  - Phase  2. 

DDRMM 

FMS 

Dynamic  data  recovery,  matrix  method. 

Deck 

PH 

1.  Job  Control 

2.  Executive  Control  Deck 

3.  Substructure  Control  Deck 

4.  Case  Control  Deck 

5.  Bulk  Data  Deck 

DEC0M0PT 

P 

Controls  type  of  arithmetic  used  in  the  decomposition  for 
frequency- response  problems. 

DEC0MP 

FMM 

To  decompose  a square  matrix  into  upper  and  lower  trianqular 
factors. 

Default 

PH 

Many  NASTRAN  data  items  have  default  values  supplied  by  the 
system.  For  example,  the  default  value  for  MAXLINES  is  20000. 

DEF0RM 

IB 

Enforced  element  deformation  definition  card. 

OEF0RH 

IC 

Enforced  element  deformation  set  selection. 

DEF0RMS 

M 

Indicates  restart  with  change  in  enforced  element  deformation 
selection. 

DEF0RMATI0N 

IC 

Indicates  subcases  to  be  used  for  deformed  structure  plots. 

DELAY 

IB 

Dynamic  load  time  delay  card. 

Delete 

IB 

Delete  cards  from  Bulk  Data  Deck. 

DELETE 

IS 

Deletes  individual  substructure  items  from  the  S0F. 

DELTAPG 

DBM 

Incremental  load  vector  in  Piecewise  Linear  Analysis  Rigid 
format  (D_u). 

DELTAQG 

DBM 

Incremental  vector  of  single  point  constraint  forces  in  the 
Piecewise  Linear  Analysis  Rigid  Format  (D-6). 

DELTAUGV 

DBM 

Incremental  displacement  vector  in  the  Piecewise  Linear 
Analysis  Rigid  Format  (D-6). 
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DENSITY 

IC 

Density  of  lines  for  SC  4020  plotter. 

DENSITY 

rc 

Plot  tape  density  must  be  specified  to  plotter  operator  on  run 
submittal  form  and  will  vary  from  one  installation  to  another 
(UM-4.1). 

DESTR0Y 

IS 

Removes  all  data  referencing  a component  substructure. 

DESTRY 

P 

Appended  AJJL  parameter. 

DET 

IB 

Eigenvalue  analysis  method  option  - determinant  (see  EIGR,  EIGB, 
E X GC ) . 

DET 

P 

Scaled  determinant  1 KQ0 j , see  NDET. 

DIAG0NAL 

FMU 

Strips  diagonal  from  matrix. 

DIFF 

P 

Parameter  used  in  the  Piecewise  Linear  Analysis  Rigid  Format 
(D-6). 

DIFFERENTIAL  STIFFNESS 

IA 

Selects  rigid  format  for  static  analysis  with  differential 
stiffness. 

DIFFSTIF 

P 

Parameter  used  in  the  PRTPARM  module  in  the  Differential 
Stiffness  Rigid  Format  (D-4). 

DIRCEAD 

P 

Used  in  printing  rigid  format  error  messages  for  direct 
complex  eigenvalue  analysis  (D-7). 

DIRECT 

P 

Parameter  used  to  indicate  direct  formulation  of  dynamics 
problems  (D-7  thru  D-9). 

DIRECT  C0MPLEX 
EIGENVALUES 

IA 

Selects  rigid  format  for  direct  complex  eigenvalue  analysis. 

DIRECT  FREQUENCY 
RESP0NSE 

IA 

Selects  rigid  format  for  direct  frequency  and  random  response. 

DIRECT  TRANSIENT 
RESP0NSE 

IA 

Selects  rigid  format  for  direct  transient  response. 

DIRFRRD 

P 

Used  in  printing  rigid  format  error  messages  for  direct 
frequency  response. 

DIRTRD 

P 

Used  in  printing  rigid  format  error  messages  for  direct 
transient  response  (D-9). 

DISP 

IA 

Displacement  approach  to  structural  analysis. 

DISP 

IC 

Abbreviated  form  of  DISPLACEMENT. 

DISP 

IS 

Displacement  output  request. 

DISPLACEMENT 

IC 

Request  for  output  of  displacement  vector  or  eigenvector. 
(UM-2.3,  4.2). 

DIT 

DBT 

Direct  Input  Table. 

DIV 

P 

Parameter  constant  used  in  utility  module  PARAM. 

DL0AD 

IB 

Dynamics  load  assembly  definition. 

DL0AD 

IC 

Dynamic  load  set  solution  request. 
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DL0AD$ 

DLT 
DM 
DMAP 

DMAP  Instruction 
DMAP  Language 

DMAP  Loop 

DMAP  Module 
DMAP  Sequence 
DMI 
DMIAX 

DMIG 

Doublet  Lattice 

DPD 

DPH 

DPHASE 

DS0 

DS1 

DSC0 

DSC0$ 

DSC0EFFICIENT 

DSC0SET 

DSFACT 

DSMG1 

DSMG2 

DTI 


M 

DBT 

DBM 

IA 

PH 

PH 

PH 

PH 

PH 

IB 

IB 

IB 

PH 

FMS 

M 

IB 

P 

P 

IC 

M 

IC 


IB 

FMS 

FMS 

IB 


Indicates  restart  with  change  in  dynamic  load  set  request. 
Dynamic  Loads  Table, 

[D]  - Rigid  body  transformation  matrix. 

Approach  option  (direct  Matrix  Abstraction  Program). 

A statement  in  the  DMAP  Language. 

$ucLm1?Ckj?rieI!teL  language  used  by  the  NASTRAN  Executive 

SlSed"  hS  SeqUenCe  Md  f’°“  of  bs 

fl  DMAP  sequence  to  be  repeated,  initiated  with  a larfi  nwoo 
instruction  and  terminated  by  a REPT  DMAP  instruction^  ° 

A module  called  by  means  of  a DMAP  instruction. 

A set  of  DMAP  instructions. 

Direct  Matrix  Input  (data  block  is  defined  and  used  by  user) 

?js^K\hIrD.;2)fis,''etric>  °s,d  ,n  rtsrii 

asnsrx  Input  * used  in  dynamic  n*sid  fo™ats  <0-7 

Subsonic  aerodynamic  theory. 

Dynamic  Pool  Distributor. 

Data  Pool  Housekeeper  - Executive  routine. 

Dynamic  load  phase  lead  card. 

Stiffness  ^ the 

S R?g?difo«"tCt?K!.,"0dl,,C  S°K  in  the  0,ffere"tia' 


Abbreviated  form  of  DSC0EFFICIENT. 


Indicates  restart  with  change  in  differential  stiffness  loa, 

stiffness?*^"9  fact°r  for  nonna7  modes  with  deferential 

ni'IIereni-a]  stiffness  coefficient  set  number.  Used  in  the 
Differential  Stiffness  Rigid  Format  (D-13). 

Differential  stiffness  factor  set  definition  card. 

Differential  Stiffness  Matrix  Generator  - Phase  1. 

Differential  Stiffness  Matrix  Generator  - Phase  2. 

w SblfdltaXL”5""5  by  "hicl1  US8r  d»p“* 
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D!»D1 

FMX 

Dummy  Module-!. 

DUMMQD2 

FMX 

Dumny  Module-2. 

DUMM0D3 

FMX 

Dumny  Module-3. 

DUMMQD4 

FMX 

Dumny  Module-4. 

Dumny  Element 

PH 

Provision  for  user  to  insert  additional  finite  element  into  the 
NASTRAN  element  library. 

DUMP 

IS 

Copies  the  entire  S0F  to  an  external  file. 

Dump 

PH 

Printed  output  of  contents  of  all,  or  a portion,  of  main  memory 
at  some  point  in  the  problem  solution. 

DYNAMICS 

D8T 

Generated  by  the  Input  File  Processor  (IFP)  for  Real  Eigenvalue, 
Buckling,  or  any  of  the  Dynamics  Rigid  Formats  (D-3,  D-5  and 
D-7  thru  D-12). 

DUE 

DBM 

Downwash  factors  due  to  extra  points  - real. 

D2JE 

DBM 

Downwash  factors  due  to  extra  points  - complex. 

DUK 

DBM 

Real  part  of  downwash  matrix. 

D2JK 

DBM 

Imaginary  part  of  downwash  matrix. 

1 

A 

| 


! 

i 

i 

j 

3 

( 
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ECH0 

IC 

ECPT 

DBT 

ECPTNL 

DBT 

ECPTNL 1 

DBT 

ecptnlpg 

P 

ECT 

DBT 

ECTA 

DBT 

EDIT 

IS 

EDT 

DBT 

EED 

DBT 

EIGB 

IB 

EIGC 

IB 

EIGP 

IB 

EIGR 

IB 

EIGVS 

P 

ELEMENTS 

IC 

ELF0RCE 

IC 

ELSETS 

DBT 

ELSETSA 

DBT 

ELSTRESS 

IC 

END 

EM 

END 

IA 

ENDALTER 

IA 

ENDDATA 

IB 

SSTginS!"  “S0d  * mm  *°  P™  «rte  associated  with 

Output  request  statement  for  echo  of  bulk  data. 

Element  Connection  and  Properties  Table. 

Nonlinear  subset  of  the  ECPT  Thic  Hsta  hi  net,  * . 

the  Piecewise  Linear  Analysis  R^d  £5tt °w”  0",,  ,n 

Updated  version  of  the  ECPTNL  data  block.  Used  onlv  in  thP 
Piecewise  Linear  Anslysis  Rigid  Format  (D-6).  ‘y  th 

Tfrai'if1i9  for  t!?e  Piecewise  Linear  Analysis  Rigid  Format  fD  fil 

«:'iW  is" 

Element  Connection  Table. 

Element  Connection  Table  - Aerodynamics. 

Removes  data  from  S0F  file. 

Enforced  Deformation  Table  - generated  by  Input  File  Processor. 

wT^f,1 “le  (°‘3' D'5'  D-7>  D-,0> 

Real  eigenvalue  extraction  data  for  buckling  analysis  (D-5). 
Complex  eigenvalue  extraction  data  card  {D-7  and  D-10). 

Complex  eigenvalue  pole  definition  card  (D-7  and  D-10). 

<“lt9?2v,t,S  SifsTSlfS.llor  "oma' m,le  ara,»s(s 

Number  of  eigenvalues  found  by  CEAD  module. 

Used  in  element  set  definition  for  structure  plot 


Element  plot  set  connection  tables. 


ELSET!1,  el‘tendecl  *“  fnclude  crated  aerodynamic 

Request  for  output  of  element  stresses.  (UM-2.3,  4.2) 

The  last  DMAP  statement  is  always  END. 

END  is  the  last  statement  in  all  DMAP  sequences. 

Last  card  of  alter  packet. 

End  of  Bulk  Data  Deck. 
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ENDSUBS 

ENERGY 


EP0INT 


EPSIL0N  SUB  E (e  ) 
6 


EQAER0 


EQDYN 

EQEXIN 


EQUIV 

EQUIV 

Equivalence 


Terminates  the  Substructure  Control  Deck. 

Modal  energies  output  requests. 

End-of-File. 

Extra  paint  definition  card  - used  i„  dynamics  prob,e«  „nIy 

US6d  ,n  C0nrersen“  tests  f-  """liner  teat  transfer  analysis. 

Error  ratio  computed  in  SSG3.  e = e if  thn  t 
is  fP  _ , ee  El  lf  the  referenced  load 

0 eo  ~ Gn  referenced  load  is  {P  } cq  <-• 

3.2  for  mathematical  definition  of  % and  cr  ° ' 

& t0  tESt  ths  -1*  of  iterated  differentia, 

Element  Property  Table  . output  by  Input  File  Processor. 

Aerodynamics?6^6611  e,^terna,  p"ints  »"  "color  index  values  - 

Equivalence  of  internal  and  externa,  indices  - dynamics. 
Equivalence  of  interna,  and  esterna,  indices. 

Externa,  grid  point  and  interna,  point  equivalence  data. 
Equivalence  data  blocks. 

Creates  a new  equivalent  substructure. 

Label  used  when  rigid  format  errors  are  detected. 

Label  used  when  rigid  format  errors  are  detected. 

Label  used  when  rigid  format  errors  are  detected. 

Label  used  when  rigid  format  errors  are  detected. 

Label  used  when  rigid  format  errors  are  detected. 

Label  used  when  rigid  format  errors  are  detected. 

Request  for  element  strain  energy  output. 

Element  Summary  Table. 

P iecewi s ^Ldnea r^na lysis  Rigi^FoSr&e)^^  in  the 

the  P i ecewise T i near^Ana lysis^Rigid  Fc.rmaT(D-6f  ^ °"ly  in 

-y  in  the 


Partitioning  vector.  D-set  to  A and  Z. 
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fi: 


EXCEPT 

IC 

Forms  exceptions  to  string  of  values  in  set  declarations. 

EXCLUDE 

IC 

Used  in  set  definition  for  structure  plots. 

Executi ve 

PH 

1.  Executive  Control  Deck 

2.  NASTRAN  Executive  System 

Executive  Control  Deck 

PH 

One  of  the  data  decks  necessary  to  run  a problem  under  the 
NASTRAN  system.  This  deck  begins  with  the  ID  card  and  ends 
with  the  CEND  card.  Among  other  things,  cards  in  this  deck 
select  the  solution  approach  and  rigid  format  to  be  used, 
limit  the  execution  time,  and  control  checkpointing  and  re- 
start. 

Executive  System 

PH 

The  Executive  System  initiates  a NASTRAN  problem  solution  via 
the  Preface,  allocates  files  to  data  blocks  during  problem 
solution,  controls  the  sequence  of  the  modules  to  be  executed, 
and  provides  for  problem  restart  capability. 

EXI0 

FMSS 

External  input/output  for  the  S0F. 

EXIT 

EM 

Program  termination  DMAP  statement. 

External  Sort 

PH 

Order  of  grid,  scalar  and  extra  points  determined  by  the  user's 
numerical  order  of  point  identification. 

Extra  Point 

PH 

A "point"  which  is  defined  on  a EP0INT  bulk  data  card.  An  extra 
point  has  no  geometrical  coordinates,  defines  only  one  degree  of 
freedom  of  the  model  and  is  used  only  in  dynamics  solutions. 

r 


£ 


/ 
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FA1 

FA2 

FBS 

FE 

FEER 

FIAT 

FILE 

FILE 

FILE 

FILE 

FILES 

FIND 

FINIS 

Finite  Element 
FIST 

FIXED 

FLAGS 

FLFACT 

FLIST 

FL00P 

FLSYH 

FLUID 

FLUTTER 

FMETH0D 


P Parameter  value  used  by  MATGPR  to  print  F-set  matrices. 

FHS  Flutter  Analysis  - Phase  1. 

FMS  Flutter  Analysis  - Phase  2, 

Ffffl  Forward  and  Backward  Substitution 

P Parameter  used  by  HATGPR  to  print  out  FE-set  matrices. 

IB  Fast  Eigenvalue  Extraction  Routine  eigensolution  method. 

M File  Allocation  Table.  Core  resident  executive  table  where 

data  block  names,  status  of  the  data  blocks  (assigned  to  a 
file,  purged,  equivalenced,  etc.)  and  trailer  for  the  data 
blocks  are  stored. 

EH  Defines  special  data  block  characteristics  to  DMAP  compiler. 

IA  Term  appearing  on  the  checkpoint  dictionary  cards  indicating 
the  file  number  (internal)  associated  with  a particular  data 
block. 

H The  FILE  DMAP  statement  specifies  data  block  characteristics 

such  as  TAPE,  SAVE,  and  APPEND. 

PH  Designates  an  auxiliary  storage  area  or  unit. 

NP  Declares  the  NASTRAN  permanent  files  as  disk  files. 

IC  Selects  parameters  for  structure  plot. 

L Label  used  in  all  displacement  rigid  format  DMAPs  to  terminate 

execution  of  DMAP. 

PH  Idealized  unit  of  a structural  model  that  represents  the  dis- 

tributed elastic  properties  of  a structure. 

M File  Status  Table.  Core  resident  executive  table  where  inter- 

nal file  names  and  pointers  to  the  FIAT,  pertaining  only  to 
the  module  being  executed,  are  stored. 

IS  Defines  set  of  constrained  degrees  of  freedom  for  modes  calcu- 

lation. 

IA  Term  appearing  on  the  checkpoint  dictionary  cards  indicating 
the  status  of  a data  block  (equivalenced  or  not). 

IB  Specifies  densities,  Mach  numbers  and  frequencies. 

DBT  Flutter  Control  Table. 

P Flutter  loop  counter/control. 

IB  Structural  symmetry  definition  card  for  use  in  hydroelastic 

problems. 

IC  Indicates  hydroelastic  harmonic  degrees  of  freedom. 

IB  Defines  flutter  data. 

IC  Flutter  Analysis  Method  Selection. 
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FM0DE 

P 

Mode  number  of  first  mode  selected  by  user  in  modal  dynamics 
tormuiations. 

F0L 

DBT 

Frequency  response  output  frequencies. 

F0RCE 

IB 

Static  load  definition  (vector). 

F0RCE 

IC 

Request  for  output  of  element  forces. 

F0RCE1 

IB 

Static  load  definition  (magnitude  and  two  grid  points). 

F0RCE2 

IB 

Static  load  definition  (magnitude  and  four  grid  points). 

F0RCEAX 

IB 

Static  load  definition  for  conical  shell  problem. 

FREEPT 

IB 

Defines  point  on  a free  surface  of  a fluid  for  output  purposes. 

FREQ 

IB 

Frequency  list  definition. 

FREQ$ 

M 

Indicates  restart  with  change  in  frequencies  to  be  solved. 

FREQ! 

IB 

Frequency  list  definition  (linear  increments). 

FREQ2 

IB 

Frequency  list  definition  (logarithmic  increments). 

FREQRESP 

P 

Parameter  used  in  SDR2  to  indicate  a frequency  response  problem. 

FREQUENCY 

IC 

Selects  the  set  of  frequencies  to  be  solved  in  frequency 
response  problems. 

FREQY 

P 

Selects  between  frequency  and  transient  in  aeroelastic  response. 

FRL 

DBT 

Frequency  Response  List. 

FRLG 

FMA 

Frequency  response  load  generator. 

FRQSET 

P 

Used  in  FRRD  to  indicate  user  selected  frequency  set. 

FRRD 

FMS 

Frequency  and  Random  Response  - Displacement  approach. 

FRRD2 

FMA 

Frequency  response,  with  aerodynamic  matrix  capability. 

FSAVE 

DBT 

Flutter  Storage  Save  Table. 

FSLIST 

IB 

Defines  a free  surface  of  a fluid  in  a hydroelastic  problem. 

Functional  Module 

PH 

An  independent  group  of  subroutines  that  perform  a structural 
analysis  function. 
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G 

PU 

1.  Parameter  used  by  MATGPR  to  print  G-set  matrices. 

2.  Parameter  used  to  input  uniform  structural  damping 
coefficient  (D-7  thru  D-9). 

GEI 

DBT 

General  Element  Input. 

GENEL 

IB 

General  element  definition. 

GE0M1 

DBT 

Geometric  data  input  table  - generated  by  the  Input  File 
Processor. 

GE0M2 

DBT 

Connection  input  table  - generated  by  the  Input  File  Processor. 

GE0M3 

DBT 

Static  load  and  temperature  input  table  - generated  by  the 
Input  File  Processor. 

GE0M4 

DBT 

Displacement  sets  definition  input  table  - generated  by  the 
Input  File  Processor. 

GI 

FMA 

Geometry  Interpolator. 

GIMS 

DBS 

G transformation  matrix  for  interior  points  from  a modal  reduc- 
tion. 

GIN0 

H 

General  input/output.  GIN0  is  a collection  of  subroutines 
which  is  the  input/output  control  system  for  NASTRAN. 

GIN0  Buffer 

PH 

Storage  reserved  in  open  core  for  each  GIN0  file  opened.  The 
size  of  the  buffer  is  machine  dependent. 

GIN0  File  Number 

PH 

File  number  used  internally  in  DMAP  modules  to  access  data 
blocks. 

GIV 

IB 

Eigenvalue  analysis  method  option  - Givens  (see  EIGR). 

GKAD 

FMS 

General  [K]  Assembler  - Direct. 

GKAH 

FHS 

General  [K]  Assembler  - Modal. 

GM 

DBM 

[Gm]  - multipoint  constraint  transformation  matrix. 

GMD 

DBM 

[G^]  - multipoint  constraint  transformation  matrix  used  in 
m dynamic  analysis. 

GNFIAT 

M 

Generate  FIAT.  The  preface  routine  which  generates  the  initial 
FIAT. 

G0 

DBM 

[Gq]  - structural  matix  partitioning  transformation  matrix. 

G0D 

DBM 

j 

[G  ] - structural  matrix  partitioning  transformation  matrix 
0 used  in  dynamic  analysis. 

GPARAH 

IS 

Specifies  structural  damping  parameter. 

GP1 

FMS 

Geometry  Processor  - part  1 . 

GP2 

FMS 

Geometry  Processor  - part  2. 

GP3 

FMS 

Geometry  Processor  - part  3. 

GP4 

FMS 

Geometry  Processor  - part  4. 
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GPCT 

GPDT 

GPF0RCE 

GPI 

GPL 

GPLA 

GPLD 

GPSETS 

GPSETSA 

GPSP 

GPST 

GPTT 

GPWG 

GRAV 

GRDEQ 

GRDPNT 


GRDSET 

GRID 

Grid  Point 


GRID  P0INTS 

GRIDB 

GRIDF 

GRIDS 

GTKA 

GTRAN 

GUST 

GUST 

Gl’ST 

GUSTAER0 


DBT 

DBT 

IC 

M 

DBT 

DBT 

DBT 

DBT 

DBT 

FMS 

DBT 

DBT 

FMS 

IB 

PU 

PU 


IB 

IB 

PH 

IC 

IB 

IB 

IB 

DBM 

IB 

FMA 

IB 

IC 

PU 


Grid  Point  Connection  Table. 

Grid  Point  Definition  Table. 

Requests  grid  point  force  balance  output. 

General  Problem  Initialization  (see  XGPI). 

Grid  Point  List. 

Grid  Point  List  - Aerodynamics. 

Grid  Point  List  used  in  dynamic  analysis. 

Grid  point  plot  sets. 

Data  block  GPSETS,  extended  to  include  generated  aerodynamic 
grid  points. 

Grid  Point  Singularity  Processor. 

Grid  Point  Singularity  Table. 

Grid  Point  Temperature  Table. 

Grid  Point  Weight  Generator. 

Gravity  vector  definition  card. 

Selects  the  grid  point  about  which  equilibrium  will  be  checked. 

Used  in  all  displacement  rigid  formats  to  specify  execution  of 
the  grid  point  weight  generator  (GPWG)  by  the  user.  A positive 
value  references  a grid  point  of  the  structural  model.  A value 
of  zero  indicates  the  origin  of  the  basic  coordinate  system. 

Grid  point  default  definition  card. 

Grid  point  definition  card. 

A point  in  Euclidean  3-dimensional  space  defined  on  a GRID 
bulk  data  card.  A grid  point  defines  6 degrees  of  freedom, 

3 translational  and  3 rotational. 

Used  in  set  definition  for  structure  plots. 

Grid  point  definition  card  for  hydroelastic  model. 

Grid  point  definition  card  for  axisymmetric  fluid  cavity. 

Grid  point  definition  card  for  slotted  acoustic  cavity. 

Aerodynamic  transformation  matrix  - k-set  to  a-set. 

Redefines  the  output  coordinate  system  grid  point  displacement 

Calculates  loads  due  to  gust. 

Defines  stationary  vertical  gust. 

Aerodynamic  gust  input  request. 

Requests  matrices  used  only  in  gust  calculations  to  be  computed. 
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HARMONICS 

IC 

Controls  number  of  harmonics  output  in  axisymmetric  shell 
problems  and  hydroelastic  problems. 

HB2DD 

DBM 

2 

t^dd^  " Partition  of  heat  capacity  matrix. 

HB2PP 

DBM 

2 

^dd^  " Partition  of  heat  capacity  matrix. 

HBAA 

DBM 

CBaa3  ‘ Partition  of  heat  capabity  matrix. 

HBDD 

DBM 

^dd^  “ P^ition  of  heat  capacity  matrix. 

HBFF 

DBM 

- Partition  of  heat  capacity  matrix. 

HBGG 

DBM 

t$gg]  - Heat  capacity  matrix. 

HBNN 

DBM 

CBnn3  “ Petition  of  heat  capacity  matrix. 

HDLT 

DBT 

Dynamic  loads  table  for  heat  transfer  analysis. 

Header  record 

PH 

Initial  record  of  a data  block.  Typically  a header  record 
contains  only  2 BCD  words,  the  alphanumeric  name  of  the 
data  block. 

HEAT 

IA 

Selects  heat  transfer  analysis  on  APProach  card. 

HESS 

IB 

Upper  Hessenberg  eigenvalue  extraction  method. 

HFREQ 

PU 

High  frequency  limit  for  modal  formulation  of  dynamics 
problems  (D-10  thru  D-12,  A-10,  A-ll). 

HIC0RE 

NP 

the  amount  of  open  core  available  to  the  user  on  the 
UNI  VAC  1100  series. 

HK2DD 

DBM 

2 

- Partition  of  heat  conductivity  matrix. 

HK2PP 

DBM 

2 

^pp-^  “ Partl’fi°n  of  heat  conductivity  matrix. 

HKAA 

DBM 

^aa^  “ Parti'ti°n  of  heat  conductivity  matrix. 

HKDD 

DBM 

^dd^  “ Petition  of  heat  conductivity  matrix. 

HKFF 

DBM 

- Partition  of  heat  conductivity  matrix. 

HKFS 

DBM 

~ Partition  of  heat  conductivity  matrix. 

HKGG 

DBM 

[K  ] - Heat  conductivity  matrix,  including  estimated  linear 
component  of  radiation. 

HKGGX 

DBM 

[Kgg]  - Heat  conductivity  matrix. 

HKNN 

DBM 

CKnn3  ■ Partition  of  heat  conductivity  matrix. 

HLFT 

DBS 

Left  side  H transformation  matrix  from  unsymmetri c CREDUCE  opera- 
tion. 

H0EF1X 

DBT 

Heat  flux  output  table  for  CHBDY  elements. 

H0RG 

DBS 

H or  g transformation  matrix. 

HPD0 

DBM 

{P^}  - Partition  of  dynamic  load  vector. 

HPDT 

DBM 

{P^}  - Partition  of  dynamic  load  vector. 
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{Pp}  - Partition  of  dynamic  load  vector. 

{P°}  - Partition  of  dynamic  load  vector. 

Wgg]  _ Element  radiation  flux  matrix  for  heat  transfer  analys 
tRaa]  " P^ition  of  radiation  matrix. 

D*dd-i  " Petition  of  radiation  matrix. 

[Rff3  - Partition  of  radiation  matrix. 

£Rgg]  " Radiation  matrix  for  heat  transfer  analysis. 

^•Rnn^  " Petition  of  radiation  matrix. 

Static  heat  flux  table. 

List  of  output  time  steps  for  heat  transfer. 


7.1-24  (12/29/78) 


NASTRAN  DICTIONARY 


IC 

IC 

Transient  analysis  initial  condition  set  selection. 

ID 

IA 

The  first  card  of  any  data  deck  is  the  identification  (ID) 
card.  The  two  data  items  on  this  card  are  BCD  values. 

IFP 

EM 

Input  File  Processor.  The  preface  module  which  processes  the 
sorted  Bulk  Data  Deck  and  outputs  various  data  blocks  depending 
on  the  card  types  present  in  the  Bulk  Data  Deck. 

IFP1 

EM 

Input  File  Processor  1.  The  preface  module  which  processes  the 
Case  Control  Deck  and  writes  the  CASECC,  PCDB  and  XYCDB  data 
blocks. 

IFP3 

EM 

Input  File  Processor  3.  The  preface  module  which  processes 
bulk  data  cards  for  a conical  shell  problem. 

IFP4 

EM 

Input  File  Processor  4.  The  preface  module  which  processes 
bulk  data  cards  for  a hydroelastic  problem. 

I FT 

FMA 

Inverse  Fourier  transformation. 

IFTM 

PU 

A parameter  which  selects  the  method  for  integration  of  the 
Inverse  Fourier  Transform. 

IFTSKP 

L 

Used  to  skip  IFT  module. 

I HAG 

IC 

Output  request  for  real  and  imaginary  parts  of  some  quantity 
such  as  displacement,  load,  single  point  force  of  constraint 
element  force,  or  stress. 

IMPL 

P 

Parameter  constant  used  in  executive  module  PARAM. 

INCLUDE 

IC 

Used  in  set  definition  for  structure  plots. 

INERTIA 

P 

Used  in  printing  rigid  format  error  messages  for  Static 
Analysis  with  Inertia  Relief  (D-2). 

INERTIA  RELIEF 

IA 

Selects  rigid  format  for  static  analysis  with  inertia  relief. 

INPT 

M 

A reserved  NASTRAN  physical  file  which  must  be  set  up  by 
the  user  when  used. 

INPUT 

FMU 

Generates  most  of  bulk  data  for  selected  academic  problems. 

Input  Data 

Block 

PH 

A data  block  input  to  a module.  An  input  data  block  must  have 
been  previously  output  from  some  module  and  may  not  be  written  on. 

Input  Data 

Cards 

PH 

The  card  input  data  to  the  NASTRAN  system  are  in  3 sets,  the 
Executive  Control  Deck,  the  Case  Control  Deck,  and  the  Bulk 
Data  Deck. 

INPUTT1 

FMU 

Reads  data  blocks  from  GIN(J-written  user  tapes. 

INPUTT2 

FMU 

Reads  data  blocks  from  F0RTRAN-written  user  tapes. 

INPUTT3 

FMX 

Auxiliary  input  file  processor. 

INPUTT4 

FMX 

Auxiliary  input  file  processor. 

Internal  Sort 

PH 

Same  order  as  external  sort  except  when  SEQGP  or  SEQEP  bulk  data 

cards  are  used  to  change  the  sequence. 
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INV 

IB 

EIGBro?  EIGcrcajds"ValUe  analys1s  optl'on  " specified  on  EIGR, 

IRES 

PU 

Causes  printout  of  residual  vectors  in  statics  rigid  formats 
iwl11  nSc  n°n2?9ative  via  a PARAM  bulk  data  card.  (D-l,  D-2, 

u-h , U-S,  0“6 ) . 

ISTART 

PU 

A parameter  which  causes  the  alternate  starting  method  to  be 
used  in  transient  analysis. 

ITEMS 

IS 

Specifies  data  items  to  be  copied  in  or  out. 

JUMP 

JUMPPL0T 


Unconditional  transfer  DMAP  statement. 

Parameter  used  by  structure  plotter  modules  PLTSET  and  PL0T. 
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K2DD 

DBM 

2 

t^dd]  " Partition  of  direct  input  stiffness  matrix. 

K2DPP 

DBM 

“ °1>ect  ir|Put  stiffness  matrix  for  all  physical  points 
^ from  bulk  data  deck. 

K2PP 

DBM 

2 

CKpp]  " nirect  input  stiffness  matrix  for  all  physical  points. 

K2PP 

IC 

Selects  direct  input  structural  stiffness  or  thermal  conductance 
matrices* 

K2PP$ 

M 

Indicates  restart  with  change  in  direct  input  stiffness  matrices 

K2XPP 

DBM 

2x 

Hw  ‘ Direct  input  stiffness  matrix  excluding  hydroelastic 
boundary  stiffness  matrix. 

K4AA 

DBM 

[Kga]  - Partition  of  structural  damping  matrix. 

K4FF 

DBM 

4 

[KffJ  - Partition  of  structural  damping  matrix. 

K4GG 

DBM 

_ 4 -j 

LKQCJ  “ Structural  damping  matrix  generated  by  Structural 
s Matrix  Assembler 

K4HX 

DBS 

Structural  damping  matrix. 

K4NN 

DBM 

^Knn^  " Partition  of  structural  damping  matrix. 

KAA 

DBM 

[Kaa]  - A-set  stiffness  matrix. 

KAAB 

DBM 

P<aa3  - Partition  of  stiffness  matrix. 

KBFS 

DBM 

[KfS]  - Partition  of  combination  of  elastic  stiffness  matrix 
matrix  and  differential  stiffness  matrix. 

KBFL 

DBM 

CKp^f^]  - Hydroelastic  boundary  stiffness  matrix. 

KBLL 

DBM 

nation  of  elastic  stiffness  and  differential 
stiffness  used  in  static  analysis  witl  differential 
stiffness. 

KBSS 

DBM 

jj 

CKSS]  “ Partition  of  combination  of  stiffness  matrix  and 
differential  stiffness  matrix. 

KDAA 

DBM 

J 

[Kaa]  - Partition  of  differential  stiffness  matrix. 

KDAAM 

DBM 

~^aa^  “ Deferential  stiffness  matrix  used  in  formulation  of 
buckling  problems  (D-5). 

KDAHP 

PU 

-1  for  structural  damping,  +1  for  viscous. 

KDD 

DBM 

C^dd*^  " Stiffness  matrix  used  in  direct  formulation  of 
dynamics  problems  (D-7  thru  D-9). 

KDEK2 

P 

Parameter  indicating  equavalence  of  KDD  and  K2DD. 

KDEKA 

P 

Parameter  indicating  equavalence  of  KDD  and  KAA. 

KDFF 

DBM 

- Partition  of  differential  stiffness  matrix. 

KDFS 

DBM 

[4J  - Partition  of  differential  stiffness  matrix. 

KDGG 

DBM 

1 - Differential  stiffness  matrix  prepared  by  Differential 
ya  Stiffness  Matrix  Generator. 

KDNN 

DBM 

[K^n]  - Partition  of  differential  stiffness  matrix. 

7.1-27  (12/29/78) 

/SB*/ 


KDSS 

KE 

KEF 

KFS 

KGG 

KGGL 

KGGLPG 

KGGNL 

KGGSUM 

KGGX 

KGGXL 


DBM 

PH 

DBM 

DBM 

DBM 

DBM 

P 

DBM 

DBM 

DBM 

DBM 


KGGY 

DBM 

KHH 

DBM 

KINDEX 

PU 

KLL 

DBM 

KLR 

DBM 

KMAX 

PU 

KMTX 

DBS 

KNN 

DBM 

K0A 

DBM 

K00 

DBM 

KRR 

DBM 

KSS 

DBM 

KXHH 

DBM 

“ Partition  of  differential  stiffness  matrix. 

Flutter  analysis  method. 

[Kff]  - Partition  of  stiffness  matrix. 

Dcf$]  - Partition  of  stiffness  matrix. 

[K99]  ’ Assembler. matn*x  9enerated  by  Structural  Matrix 

‘ thlfpiprlHcatr|X  for  linsar  dements.  Used  only  in 
the  Piecewise  Linear  Analysis  Rigid  Format  (D-6). 

Purge  flag  for  KGGL  matrix.  If  set  tn  i ^ 

ttere  are  no  linear  element,  the‘ 

^ ' iS'SSlfeSK  !°r  demerits.  Used 

he  Piecewise  Linear  Analysis  Rigid  Format  only. 

ssifpsa  shrtij!* in  thc  p,'8c“ise 

tKgg3  - Stiffness  matrix  excluding  general  elements. 

_ 

K"] ' ^■suarf?«!dw 

^Kgg-^  " Stiffness  matrix  of  general  elements. 

tK|",]  ‘ p™b,SS("f;'S1^]Z"),0da'  of  dynamics 

*"££"  ”.%r  SSSc’SSSS."  s,"8,e  va,ue  of  the 

[K“]  ■ sgsr^nru:  prob,«  *«  »a«c 

^£r^  _ Partition  of  stiffness  matrix. 

tetgr  Sc -gffi-  tt-  * the  harmonic 

Stiffness  matrix. 

^nn^  " Partition  of  stiffness  matrix. 

^oa^  “ Stiffness  matrix  partition. 

’ Partition  of  stiffness  matrix. 

[Krr3  " Partition  of  stiffness  matrix. 
rKss]  - Partition  of  stiffness  matrix. 


Total  modal  stiffness  matrix  - h-set. 
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L 

P 

Parameter  value  used  by  MATGPR  to  print  L-set  matrices. 

LABEL 

EM 

DMAP  location. 

LABEL 

IC 

Defines  third  line  of  titles  to  be  printed  on  each  page  of 
Printer  output.  Also  used  on  plots; 

LABEL 

IC 

st?!SureiplStif1Catl0n  °f  9r1d  P°1ntS  3nd/0r  e1ements  on 

LAMA 

DBT 

Real  eigenvalues 

LAMS 

DBS 

Eigenvalue  data  from  modal  reduce  operation. 

LAMX 

FMU 

Edit  or  generate  data  block,  LAMA. 

LBLi 

L 

5eir«PntfilnndiSp1aCe!Iient  ?Pproach  rigid  formats  where  i 
represents  one  or  more  characters  used  to  form  unique  labels. 

LBLL 

DBM 

[L^]  - Lower  triangular  factor  of  [K^]. 

LEFT  TICS 

IC 

for^X-V  plots^  markS  t0  be  p1otted  on  1eft  hand  ed9e  °f  frame 

LFREQ 

PU 

(D-10rthmnD-12)mit  f°r  m°dal  formu1ation  of  dynamics  problems 

LGPWG 

L 

Label  used  in  conjunction  with  the  Grid  Point  Weight  Generator. 

LINE 

IC 

chnuiH  hf  da^a  nes  printed  per  page  of  printer  output.  It 

should  be  set  to  50  for  11  x 17  inch  paper,  and  to  35  for  8 1/2 
x 1/  men  paper. 

LIST 

IA 

" 0r  “W  the  Prai,e"  *"* 

LLL 

DBM 

[L^]  - Lower  triangular  factor  of  [K^]. 

LM0DES 

PU 

( D- f ort hr u 1 D- ?| ) m0deS  f°r  m°dal  forfflulatl'on  °f  dynamics  problems 

LMTX 

DBS 

Decomposition  product  of  REDUCE  operation. 

L0AD 

IB 

Statis  load  combination  definition. 

L0AD 

IC 

Selects  statis  structural  loading  condition  or  heat  power  and/or 

L0ADC 

IB 

Defines  loading  conditions  for  static  analysis  using  sybstructuring. 

L0AD$ 

M 

Indicates  restart  with  change  in  static  load  set  request. 

L0AP 

DBS 

Load  set  identification  numbers  for  appended  load  vectors. 

L0DS 

DBS 

Load  set  identification  numbers. 

LOGARITHMIC 

IC 

Requests  logarithmic  scales  for  X-Y  plots. 

L0GPAPER 

IC 

Requests  logarithmic  paper  for  X-Y  plots. 

L00 

DBM 

^ Lqo-I  “ Lower  triangular  factor  of  [K  ]. 
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L00P1$ 

L00PBGN 

L00PEND 

L00P$ 
L00PT0P 
L0WER  TICS 

LSING 

LUSET 

LUSETA 

LUSETD 


M Indicates  looping  problem  in  modified  restart.  (PM-4. 3. 7.  l) 

b tbe  beginning  of  the  Piecewise  Linear  Analysis 

Rigid  Format  DMAP  Loop.  (D-6).  y 

L Signifies  the  end  of  the  Piecewise  Linear  Analysis  Rigid 

Format  DMAP  loop.  (D-6).  a 

M Indicates  looping  problem  in  modified  restart.  (PM-4. 3. 7.1) 

L Top  of  rigid  format  loop. 

IC  2equSs.^  for  tic  mar,(S  to  be  Pitted  on  bottom  edge  of  frame 
for  X-Y  plots. 

L Used  if  [Kqo]  is  singular. 

P Order  of  USET. 

P Number  of  degrees  of  freedom  in  the  pa  displacement  set. 

P Order  of  USETD. 
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H 

P 

Parameter  value  used  by  MATGPR  to  print  M-set  matrices. 

M2DD 

DBM 

C^d3  - Partition  of  direct  input  mass  matrix. 

M2  DPP 

DBM 

2d 

DO  - Direct  input  mass  matrix  for  all  physical  points  from 
pp  Bulk  Data  Deck. 

M2PP 

DBM 

2 

[M p]  - Direct  input  massmatrix  for  all  physical  points. 

M2PP 

IC 

Direct  input  mass  matrix  selection. 

M2PP$ 

M 

Indicates  restart  with  change  in  direct  input  mass  matrices. 

MAA 

DBM 

[Maa]  - Partition  of  mass  matrix. 

MACH 

PU 

Velocity  divided  by  speed  of  sound. 

MASS 

IB 

Eigenvector  normalization  option  - used  on  EIGR  card. 

MAT! 

IB 

Material  definition  card  for  isotropic  material. 

MAT2 

IB 

Material  definition  card  for  anisotropic  material. 

MAT  3 

IB 

Material  definition  card  for  orthotropic  material. 

MATA 

IB 

Thermal  material  definition  card  for  isotropic  material. 

MAT5 

IB 

Thermal  material  definition  card  for  anisotropic  material. 

MATGPR 

FMU 

Utility  module  for  printing  matrices  with  Grid  Point  Identification. 

MATP00L 

DBT 

Grid  point  oriented  direct  input  matrix  data  pool,  output  by 
Input  File  Processor  and  used  by  functional  module  MTRXIN, 

MATPRN 

FMU 

Utility  module  for  printing  matrices. 

MATPRT 

FMU 

Utility  module  for  printing  matrices  with  geometric  grid  points. 

Matrix  Control  Block 

PH 

A seven  word  array,  the  first  word  is  a GIN0  file  number, 
and  words  2 through  7 comprise  a matrix  trailer. 

Matrix  Data  Block 

PH 

A data  block  is  classified  as  a matr-x  if  and  only  if  it  is 
generated  by  one  of  the  NASTRAN  mat,"'x  packing  routines, 
PACK  or  BLDPK. 

Matrix  Decomposition 

PH 

A factorization  of  a matrix  K so  that  K = LU  where  L is  a 
unit  lower  triangular  matrix  and  U is  an  upper  triangular 
matrix. 

MATS! 

IB 

Specifies  table  references  for  stress-dependent  material 
properties. 

MATT1 

IB 

Specifies  table  references  for  temperature-dependent 
isotropic  material  properties. 

MATT2 

IB 

Specifies  table  references  for  temperature-dependent 
anisotropic  material  properties. 

MATT3 

IB 

Specifies  table  references  for  temperature-dependent 
orthotropic  material  properties. 

MATT4 

IB 

Specifies  table  references  for  temperature-dependent 
isotropic,  thermal  material  properties. 
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MATT5 

IB 

MAX 

IB 

MAXIMUM  DEF0RMATI0N 

IC 

MAXIT 

PU 

maxlines 

IC 

MCE1 

FMS 

MCE2 

FMS 

MDD 

DBM 

MDEMA 

P 

MDLCEAD 

P 

MDLFRRD 

P 

MDLTRD 

P 

MEF1 

DBT 

MEF2 

DET 

MERGE 

FMM 

MES1 

DBT 

MES2 

DBT 

METH0D 

IC 

METH0D 

IS 

METH0D$ 

M 

MFF 

DBM 

MGG 

DBM 

MHH 

DBM 

MI 

DBM 

MIND 

P 

MKAER01 

IB 

MKAER02 

IB 

HIGGn?a?ds!'  norma1l'zatl'on  °P«°n  - used  on  EIGR,  EIGB  and 

Indicates  scale  for  deformed  structure  plots. 

S5!"”™  n"ber  °f  1tera««  '»  «on««ar  heat  transfer 

Maximum  printer  output  line  count  - default  value  is  20000. 
Multipoint  Constraint  Eliminator  - part  1. 

Multipoint  Constraint  Eliminator  - part  2. 

CHdd]  ■ ssisrs.j^’.sr*  for“',t,'on  of  dynau,cs 

Parameter  indicating  equivalence  of  MDD  and  MAA. 

Xdi«  e^Xfuraxiofio™:  "essa9es  for 

XuXxXe'fS^r"1  emr  "ssasas  f°'' n,odai 

XsiLtXSsr'io-i?)™4  error  “ssases  for  Mdai 

Modal  element  forces,  Sort  I for  0FP. 

Modal  element  forces,  Sort  2 for  0FP. 

Matrix  merge  functional  module. 

Modal  element  stresses.  Sort  1 for  0FP. 

Modal  element  stresses.  Sort  2 for  0FP. 

Selects  method  for  real  eigenvalue  analysis. 

Identifies  EIGR  Bulk  Data  card. 

procedures ^Start  Wlth  chanse  in  eiSenva1ue  extraction 


tMff]  - Partition  of  mass  matrix. 


[Mgg]  - Mass  matrix  generated  by  Structural  Matrix  Assembler. 

W“:i  ' problSs'lo-mhru  Sfl!.t0n"U'atf0n  of  d™"ta 

Em]  - Modal  mass  matrix. 

Minimum  diagonal  term  of  TU  1 

L ooJ* 

Provides  table  of  Mach  numbers  and  reduced  frequencies  (k). 
Provides  list  of  Mach  numbers  (m)  and  reduced  frequencies  (k). 
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MLL 

DBM 

MLR 

DBM 

MMTX 

DBS 

MNN 

DBM 

M0A 

DBM 

M0DA 

FMX 

M0DACC 

FMS 

M0DACC 

PU 

M0DAL 

IC 

M0DAL 

P 

M0DAL  C0MPLEX  EIGENVALUES  IA 

M0DAL  FREQUENCY  RESP0NSE  IA 

M0DAL  TRANSIENT  RESP0NSE  IA 

M0DB 

FMX 

M0DC 

FMX 

M0DC0M 

NP 

M0DEL 

IC 

M0DES 

IA 

M0DES 

IC 

M0DES 

IS 

M0DES 

P 

Modified  Restart 

PH 

Module 

PH 

M0MAX 

IB 

M0MENT 

IB 

M0MENT1 

IB 

M0MENT2 

IB 

M00 

DBM 

MPC 

IB 

" Partiti°n  of  mass  matrix. 

CH£r]  ~ Partition  of  mass  matrix. 

Hass  matrix. 

[Mnr|]  - Partition  of  mass  matrix. 

- Partition  of  mass  matrix. 

User  dumny  module. 

Mode  Acceleration  Output  Reduction  Module. 

A parameter  to  use  the  mode  acceleration  method. 

Requests  structure  plots  of  mode  shapes. 

Indicates  modal  as  opposed  to  direct  formulation  of  dynamics. 
Selects  rigid  format  for  modal  complex  eigenvalue  analysis. 
Selects  rigid  format  for  modal  frequency  and  random  response. 
Selects  rigid  format  for  modal  transient  response. 

User  dummy  module. 

User  dummy  module. 

Defines  an  array  for  module  communications. 

Indicates  model  number  of  structure  plotter. 

Selects  rigid  format  for  normal  mode  analysis. 

Duplicates  output  requests  for  eigenvalue  problems. 

Modes  output  request. 

Used  in  printing  rigid  format  error  messages  for  normal  modes 
analysis  (D-3). 

Restarting  (see  Restart)  a NASTRAN  problem  and  redirecting  its 
solution  by  changing  the  rigid  format  and/or  selected  input  data. 

A logical  group  of  subroutines  which  performs  a defined 
function. 

Conical  shell  moment  definition  card. 

Static  moment  load  definition  (vector). 

Static  moment  load  definition  (magnitude  and  two  grid  points). 
Static  moment  load  definition  (magnitude  and  four  grid  points). 
[M00]  - Partition  of  mass  matrix. 

Multipoint  constraint  definition. 
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MPC 

IC 

Selects  set  of  multipoint  constraings  for  structural  displacement 
or  heat  transfer  boundary  temperature  relationships. 

MPC$ 

M 

Indicates  restart  with  change  in  multipoint  constraints. 

HPCADD 

IB 

Multipoint  constraint  set  definition. 

MPCAX 

IB 

Conical  shell  multipoint  constraint  definition. 

MPCF0RCES 

IC 

Requests  multipoint  forces  of  constraint  at  a set  of  points  in 
Rigid  Formats  D-l,  2,  3,  14,  15. 

MPC  FI 

P 

No  multipoint  constraints. 

MPCF2 

P 

No  change  in  multipoint  constraints  for  loop. 

MPCS 

IB 

Specifies  multipoint  constraints  for  substructuring. 

MPHIPA1 

DBT 

Eigenvectors,  PA-set,  S0RT1. 

MPHIPA2 

DBT 

Eigenvectors,  PA-set,  S0RT2. 

MPL 

PH 

Module  properties  list.  The  MPL  defines  each  DMAP  module's 
name,  the  number  of  input,  output  and  scratch  files  required 
and  the  parameter  list.  It  is  used  by  the  preface  module 
XGPI  to  generate  the  0SCAR. 

MPT 

DBT 

Material  Properties  Table  - output  by  Input  File  Processor. 

MPY 

M 

Parameter  constant  used  in  executive  module  PARAM. 

MPYAD 

FMM 

Performs  multiply-add  matrix  operation. 

MQP1 

DBT 

Constraint  forces,  PA-set,  S0RT1. 

MQP2 

DBT 

Constraint  forces,  PA-set,  S0RT2. 

MR 

DBM 

[Mp]  - Rigid  body  mass  matrix. 

MREDUCE 

IS 

Real  modal  reduction  request. 

MRR 

DBM 

[M  ] - Partition  of  mass  matrix. 

MTRXIN 

FMS 

Selects  direct  input  matrices  for  current  loop  in  dynamics 
problems  (D-7  thru  D-12). 

MX 

IC 

Indicates  negative  x-axis  direction  for  structure  plot. 

MXHH 

DBM 

Total  modal  mass  matrix  - h-set. 

MY 

IC 

Indicates  negative  y-axis  direction  for  structure  plot. 

MZ 

IC 

Indicates  negative  z-axis  direction  for  structure  plot. 
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N 

M 

Used  in  parameter  section  of  DMAP  statement.  Indicates  that 
parameter  may  not  be  given  an  initial  value  with  a PARAM  bulk 
data  card. 

N 

P 

Parameter  value  used  by  MATGPR  to  print  N-set  matrices. 

NAME 

IS 

Specifies  Phase  1 basic  substructure  name  or  names  the  resulting 
substructure  in  Phase  2. 

NASTPLT 

IC 

Requests  NASTRAN  general  purpose  plotter. 

NASTRAN 

M 

Acronym  for  NAsa  STRuctural  ANalysis  program. 

NASTRAN  Data  Deck 

PH 

The  composite  deck  consisting  of  the  Executive  Control  Deck,  the 
Case  Control  Deck,  the  Substructure  Control  Deck,  and  the  Bulk 
Data  Deck.  This  deck,  when  preceeded  by  any  necessary  operating 
system  control  cards,  constitutes  the  complete  card  input  for  a 
NASTRAN  run  (PH-5). 

NCHECK 

IC 

Requests  significant  digits  to  indicate  numerical  accuracy  of 
element  stress  and  force  computations. 

NDET 

P 

Power  of  10  used  to  scale  parameter  DET. 

NE 

P 

Parameter  value  used  by  MATGPR  to  print  out  NE-set  matrices. 

NEIGV 

P 

Number  of  real  eigenvalues  found. 

NEVER 

P 

Set  to  +1  by  a DMAP  PARAM  statement  in  the  Piecewise  Linear 
Analysis  Rigid  Format  (D-6). 

New  Problem  Tape 

PH 

See  Problem  Tape. 

NJ 

P 

Number  of  degrees  of  freedom  in  the  j displacement  set. 

NK 

P 

Number  of  degrees  of  freedom  in  the  k displacement  f . 

NLFT 

DBT 

Nonlinear  function  table. 

NLL0AD 

IC 

Requests  nor  1 inear  load  output  for  transient  problems. 

NL0AD 

PU 

A parameter  of  static  loading  conditions  using  cyclic  symmetry. 

NMAX 

IS 

Identifies  number  of  lowest  frequency  modes  for  retained  modal 
coordinates. 

N0 

IA 

Option  used  on  CHKPNT  card,  indicates  that  no  checkpoint  is 
desired. 

N0A 

P 

Indicates  no  constraints  applied  to  structural  model. 

N0ABFL 

P 

No  fluid-structure  interface  in  a hydroelastic  problem. 

N082PP 

P 

No  direct  input  damping  matrix. 

N0BGG 

P 

No  viscous  damping  matrix  (D-7  thru  D-9). 

N0CEAD 

P 

Used  to  skip  CEAD  module  when  not  required. 

N0CSTM 

P 

No  Coordinate  System  Transformation  Matrices. 

N0D 

P 

No  output  request  that  is  limited  to  independent  degrees  of 
freedom. 
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K0DJE 

N0DLT 

N0EED 

N0ELHT 

N0FL 

N0FRL 

N0FRY 

N0GENEL 

N0GPDT 

N0GPST 

N0GRAV 


N0M2PP 

N0MGG 

N0M0D 

N0NCUP 

N0NE 

N0NLIFT 


PU 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 


N0GUST 

P 

N0H 

L 

N0H 

P 

N0K2PP 

P 

N0K4GG 

P 

N0KBFL 

P 

N0L 

P 

N0LIN1 

IB 

N0LIN2 

IB 

N0LIN3 

IB 

N0LIN4 

IB 

N0L00P? 

M 

N0M2DPP 

P 

P 

P 

P 

P 

IC 

P 


Positive  value  selects  DUE  and  D2JE  from  INPUTT2. 

No  Dynamic  Loads  Table. 

No  Eigenvalue  Extraction  Data. 

No  elements  are  defined. 

elastic'problem!^6  - » ™<*  cavity  in  , „ydro. 

No  Frequency  Response  List. 

Used  by  aeroelastic  response  for  transient  solution. 

No  general  elements. 

No  Grid  Point  Definition  Table. 

No  grid  point  singularity  table. 

No  gravity  loads. 

No  gust  input. 

Used  to  skip  modal  output. 

Used  to  skip  modal  output. 

No  direct  input  stiffness  matrices. 

No  structural  damping  matrix. 

Problem?  9™Wty  °r  <"‘arf.ee  in  . hydroelastic 

No  independent  degrees  of  freedom. 

nonlinear  transient  dynamie  ,Md  set  definition  card 

Nonlinear  transient  dynamic  ,0ad  set  definition  card. 

Nonlinear  transient  dynamic  load  set  definition  card. 

Nonlinear  transient  dynamic  load  set  definition  card. 

Indicates  restart  of  problem  without  MAP  loop.  (PM-4.3.7., ). 

No  direct  input  mass  matrix  frM  Bulfc  0a..  ^ 

No  direct  input  mass  matrices. 

If  functional  module  SMA2  nsi,BMf0c  = , 

is  set  to  -1.  Otherwise;  ft  is ' III  ?0  +U  maSS  N0MGG 

Mode  acceleration  data  recovery  not  requested, 
solution  in1TRDflandMFRRDfHH’  ^ KHH  allowing  uncoupled 

Override  for  output  and  bulk  data  deck  echo  requests. 

No  nonlinear  function  table. 
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N0NLINEAR 

IC 

Selects  nonlinear  load  for  transient  problems. 

N0NLINEAR  STATIC  HEAT 
TRANSFER  ANALYSIS 

IA 

Selects  rigid  format  for  nonlinear  static  analysis  using  heat 
transfer. 

N0NLSTR 

P 

No  stress  output  request  for  nonlinear  elements  (D-6). 

N0P 

M 

Parameter  constant  used  in  executive  module  PARAM. 

N0P 

P 

No  output  request  involving  dependent  degrees  of  freedom  or 
stresses.  / 

N0PF 

L 

Skip  load  calculations  in  transient  aeroelastic  response. 

N0PSDL 

P 

No  Power  Spectral  Density  List. 

N0RHAL  M0DES 

IA 

Selects  rigid  format  for  normal  mode  analysis. 

N0RMAL  M0DES  ANALYSIS 
WITH  CYCLIC  SYMMETRY 

IA 

Selects  rigid  format  for  normal  inodes  analysis  using  cyclic 
symmetry. 

N0RMAL  M0DES  WITH  DIF- 
FERENTIAL STIFFNESS 

IA 

Selects  rigid  format  :-:r  normal  modes  analysis  with  differential 
stiffness  effects. 

N0RN 

P 

No  random  requests. 

N0SET 

P 

No  dependent  coordinates. 

N0SIMP 

P 

No  structural  elements  are  defined. 

N0S0RT2 

P 

No  request  for  output  sorted  by  point  number  or  element  number. 

N0SR 

P 

No  single-point  constraints  or  free  body  supports. 

N0T 

M 

Parameter  constant  used  in  utility  module  PARAM. 

N0TFL 

P 

No  Transfer  Function  List. 

N0TRL 

P 

No  Transient  Response  List. 

N0UE 

P 

No  extra  points  introduced  for  dynamic  analysis. 

N0UE1 

L 

No  extra  points. 

N0XYCBD 

P 

-1  indicates  no  XY  output  requests. 

N0XY0UT 

L 

No  XY-output  requests. 

N0XYPL 

P 

No  XY-plot  requests. 

N0XYPLTT 

L 

No  XY-plot  requests. 

NPLALIM 

P 

Set  by  module  PLAT  as  the  Piecewise  Linear  Analysis  Rigid 
Format  DMAP  loop  counter.  (D-6) 

NPTP 

M 

New  Problem  Tape  - a reserved  NASTRAN  physical  file 
which  must  be  set  up  by  the  user  when  used. 
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NSEGS 

PU 

A parameter  of  identical  segments  in  the  structural  model  using 
cyclic  symmetry. 

NSIL 

P 

Order  of  SIL  table. 

NSIL1 

P 

Number  of  grid  and  scalar  points. 

NSKIP 

P 

Locate  current  boundary  conditions  in  Case  Control. 

NT 

PU 

A parameter  to  limit  the  cumulative  number  of  iterations  for  the 
static  analysis  with  differential  stiffness  loops. 

NUMF 

IA 

Used  to  add  problem  deck  to  NUMF,  list  it  and  punch  UMF  card. 

NUMF 

M 

New  User  Master  File  - used  only  when  operating  NASTRAN  as  a 
user  master  file  editor.  (See  UMFEDIT).  A reserved  NASTRAN 
physical  file  which  must  be  set  up  by  the  user  when  used. 

NVECTS 

P 

Number  of  eigenvectors  found. 

-t  \ 

\ 
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0 

P 

Parameter  value  used  by  MATGPR  to  print  0-set  matrices. 

0BEF1 

DBT 

Element  force  output  table  (D-5). 

0BES1 

DBT 

Element  stress  output  table  (D-5). 

0BQG1 

DBT 

Forces  of  single  point  constraint  output  table  (D-5). 

0CEIGS 

DBT 

Complex  eigenvalue  summary  table  (u-7,  D-10). 

0CPHIP 

DBT 

Complex  eigenvector  output  table  (D-7,  D-10). 

0CPHIPA 

DBT 

Complex  eigenvector  output  table,  aeroelastic. 

0EF1 

DBT 

Element  force  output  table  (D-l,  D-2,  D-4,  D-5,  D-6). 

0EF2 

DBT 

Element  force  output  table  - S0RT2  (D-9,  D-12). 

0EFB1 

DBT 

Element  force  output  table  (D-4). 

0EFC1 

DBT 

Element  force  output  table  - complex  (D-7,  D-8,  D-10,  D-ll). 

0EFC2 

DBT 

Element  force  output  table  - complex  - S0RT2  (D-8,  D-ll). 

0EIGS 

DBT 

Real  Eigenvalue  summary  output  table  (D-3,  D-5). 

0ES1 

DBT 

Element  stress  output  table  (D-l,  D-2,  D-4,  D-5,  D-6). 

0ES2 

DBT 

Element  stress  output  table  - S0RT2  (D-9,  D-12). 

0ESB1 

DBT 

Element  stress  output  table  (D-4). 

0ESC1 

DBT 

Element  stress  output  table  - complex  (D-7,  D-8,  D-10,  D-ll). 

0ESC2 

DBT 

Element  stress  output  table  - complex  - S0RT2  (D-8,  D-ll). 

0FP 

FMS 

Output  File  Processor. 

0FREQ 

IC 

Output  Frequency  set. 

0 FREQUENCY 

IC 

Selects  a set  of  frequencies  to  be  used  for  output  requests  in 
frequency  response  problems  (default  is  all  frequencies)  or 
flutter  velocities. 

0GPST 

DBT 

Grid  point  singularity  output  table. 

0GPWG 

DBT 

Grid  point  weight  generator  output  table. 

0LDB0UND 

IS 

Flag  to  identify  rerunning  problem  with  previously  defined  boun- 
dary set. 

0LDM0DES 

IS 

Flag  to  identify  rerunning  problem  with  previously  computed 
modal  data. 

Old  Problem  Tape 

PH 

See  Problem  Tape. 

0L0AD 

IC 

Request  for  output  of  external  load  vector. 

0L0AD 

IS 

Applied  load  output  request. 

0MIT 

IB 

Omitted  coordinate  definition  card. 
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0MIT 

P 

0MIT1 

IB 

0MITAX 

IB 

0NLES 

DBT 

Open  Core 

PH 

0PG1 

DBT 

0PHID 

DBT 

0PHIG 

DBT 

0PHIH 

DBT 

0PNL1 

DBT 

0PNL2 

DBT 

0PP1 

DBT 

0PP1 

DBT 

0PP2 

DBT 

0PPC1 

DBT 

0PPC2 

DBT 

0PT 

PU 

0PTI0NS 

IS 

0PTP 

M 

0QBG1 

DBT 

0QG1 

DBT 

0QP1 

DBT 

0QP2 

DBT 

0QPC1 

DBT 

0QPC2 

DBT 

0QPCA1 

DBT 

0R 

M 

Omitted  coordinate  definition  card  for  conical  shell  problems. 

Output  table  for  nonlinear  element  stresses  (D-6). 

A contiguous  block  of  working  storage  defined  by  a labeled 
common  block,  whose  length  is  a variable  determine  by  the 
HASTRAN  executive  routine  C0RSZ. 

Static  load  output  table  (D-l,  D-2,  D-4,  D-5,  D-6). 

Output  table  for  complex  eigenvectors  - solution  set  (D-7). 

Eigenvector  output  table  (D-3,  D-5). 

Output  table  for  complex  eigenvectors  - solution  set  ( D-l 0 ) . 

Output  table  for  nonlinear  loads  - solution  set,  S0RT1 
(D-9,  D-l 2) . 

Output  table  for  nonlinear  loads  - solution  set,  S0RT2 
(D-9,  D-l 2 ) . 


Dynamic  load  output  table  (D-9,  D-l 2). 

Aerodynamic  transient  load  output  table,  sort  1. 

Dynamic  load  output  table  - S0RT2  (D-9,  D-12). 

Dynamic  load  output  table  - S0RT1 , complex  (D-8,  D-ll). 

Dynamic  load  output  table  - S0RT2,  complex  (D-8,  D-ll). 
Controls  the  type  of  multipoint  constraint  output. 

Defines  matrix  types. 

Old  Problem  Tape  - a reserved  NASTRAN  physical  file  which  must 
be  set  up  by  the  user  when  used. 

Forces  of  single-point  constraint  output  table  (D-4). 

Single-point  constraint  force  output  table  (D-l,  D-2,  D-4, 

D-5,  D-6). 


Single-point  constraint  force  output  table  S0RT1  (D-9,  D-12). 

Single-point  constraint  force  output  table  S0RT2  (D-9,  D-12). 

Single-point  constraint  force  output  table  - complex,  S0RT1 
(D-7,  D-8,  D-10,  D-ll). 

Single-point  constraint  force  output  table  - complex,  S0RT2 
(D-7,  D-8,  D-10,  D-ll). 

Complex  constraint  force  output  table,  aeroelastic. 

Parameter  constant  used  in  executive  module  PARAM. 
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0RIGIN 

IC 

Locates  origin  for  structure  plot. 

0RTH0GRAPHIC 

IC 

Specifies  orthographic  projection  for  structure  plot. 

0SCAR 

PH 

Operation  sequence  control  array.  Executive  table  residing  on 
the  Data  Pool  File  which  contains  the  sequence  of  operations  to 
be  executed  for  a problem  solution.  The  0SCAR  is  an  expansion 
of  a DMAP  sequence,  either  input  by  the  user  or  extracted  from 
a rigid  format,  in  internal  format. 

0TIME 

IC 

Selects  a set  of  times  to  be  used  for  output  requests  in  transient 
analysis  problems  (default  is  all  times). 

0UBGV1 

DBT 

Displacement  vector  output  table  (D-4). 

0UDV1 

DBT 

Displacement  vector  output  table  - solution  set,  S0RT1  (D-9). 

0UDV2 

DBT 

Displacement  vector  output  table  - solution  set,  S0RT2  (D-9). 

0UDVC1 

DBT 

Displacement  vector  output  table  - solution  set,  S0RT1 , complex 
(D-8,  D— 11). 

0UDVC2 

DBT 

Displacement  vector  output  table  - solution  set,  S0RT2,  complex 
(D-8,  D-ll). 

0UGV1 

DBT 

Displacement  output  table  (D-l,  D-2,  D-4,  D-5,  D-6). 

0UHV1 

DBT 

Displacement  vector  output  table  - solution  set,  S0RT1  (D-12). 

0UHV2 

DBT 

Displacement  vector  output  table  - solution  set,  S0RT2  (D-12). 

0UHVC1 

DBT 

Displacement  vector  output  table  - solution  set,  S0RT1 , complex 

0UHVC2 

DBT 

Displacement  vector  output  table  - solution  set,  S0RT2,  complex 

0UPV1 

DBT 

Displacement  vector  output  table  - S0RT1  (D-9,  D-12). 

0UPV2 

DBT 

Displacement  vector  output  table  - S0RT2  (D-9,  D-12). 

0UPVC1 

DBT 

Displacement  vector  output  table  - complex,  S0RT1  (D-8,  D-ll). 

0UPVC2 

DBT 

Displacement  vector  output  table  - complex,  S0RT2  (D-8,  D-ll). 

0UTPUT 

FMX 

Auxiliary  output  file  processor. 

0UTPUT 

IC 

Marks  beginning  of  printer  output  request  packet  - optional. 

0UTPUT 

IS 

Specifies  optional  output  results. 

Output  Data  Block 

PH 

A data  block  output  from  a module.  A data  block  may  be  output 
from  one  and  only  one  module.  Having  been  output,  it  may  be 
used  as  an  input  data  block  as  many  times  as  necessary. 

0UTPUT1 

FMU 

Writes  data  blocks  on  GIN0-written  user  tapes. 

0UTPUT2 

FMU 

Writes  data  blocks  on  F0RTRAN-written  user  tapes. 

0UTPUT3 

FMU 

Punches  matrices  on  DMI  cards. 

0UTPUT4 

FMX 

Auxiliary  output  file  processor. 
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P 

Parameter  value  used  in  MATGPR  to  print  P-set  matrices. 

p 

PH 

Flutter  analysis  method. 

Packed  format 

PH 

A matrix  is  said  to  be  in  packed  format  if  only  the  nonzero 
elements  of  the  matrix  are  written. 

PAER01 

IB 

Aerodynamic  Panel  Property. 

PAER02 

IB 

Properties  of  aerodynamic  bodies. 

PAER03 

IB 

Defines  Mach  Box  geometries. 

PAER04 

IB 

Properties  of  strips  (strip  theory). 

PAER05 

IB 

Properties  of  strips  (piston  theory). 

PAPER  SIZE 

IC 

Selects  paper  size  for  structure  plots  using  table  plotters. 

PAPP 

DBS 

Appended  load  vectors. 

PARAM 

FMU 

Manipulates  parameter  values. 

PARAM 

IB 

Parameter  definition  card. 

Parameter 

PH 

A F0RTRAN  variable  communicated  to  a DMAP  module  by  the  NASTRAN 
Executive  System  through  blank  common.  A parameter's  position 
in  the  DMAP  calling  sequence  to  a module  corresponds  to  the 
position  of  the  parameter  in  blank  common  at  modul.  • jecution 

time. 


PARAML 

FMU 

Selects  parameters  from  a user  input  matrix  or  table. 

PARAMR 

FMU 

Performs  specified  operations  on  real  or  complex  parameters. 

PARTN 

FMM 

Matrix  partitioning  functional  module. 

PARTVEC 

FMX 

User  dummy  module. 

PASSW0RD 

IS 

S0F  file  protection. 

PBAR 

IB 

Bar  property  definition  card. 

PBL 

DBM 

A scalar  multiple  of  the  PL  load  vector.  Used  only  in  the 
Differential  Stiffness  Rigid  Format  (D-4). 

PBS 

DBM 

A scalar  multiple  of  the  PL  load  vector.  Used  only  in  the 
Differential  Stiffness  Rigid  Format  (D-4). 

PCDB 

DBT 

Plot  control  data  block  (table  for  use  with  structure  plotter 
functional  module  PLTSEi ) . 

PC0NEAX 

IB 

Conical  shell  element  property  definition  card. 

PCPHIPA 

DBT 

Complex  displacement  plot  file. 

PDAMP 

IB 

Scalar  damper  property  definition  card. 

PDF 

DBM 

Dynamic  load  matrix  for  frequency  analysis. 

PDT 

DBM 

Linear  dynamic  load  matrix  for  transient  analysis. 
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PDUMi 

IB 

Property  definition  card  for  dummy  elements  1 through  9. 

PELAS 

IB 

Scalar  elastic  property  definition  card. 

PEN 

IC 

Selects  pen  size  for  structure  plots  using  tablu  plotters. 

PENSIZE 

IC 

Selects  pen  size  for  X-Y  plots  using  table  plotters. 

PERSPECTIVE 

IC 

Specifies  perspective  projection  for  structure  plots. 

PFILE 

P 

Parameter  used  by  PL0T  module. 

PG 

DBM 

Incremental  load  vector  used  in  Piecewise  Linear  Analysis  (D-6) 

PG 

DBM 

Statics  load  vector  generated  by  SSG1. 

PG1 

DBM 

Static  load  vector  for  Piecewise  Linear  Analysis  (D-6). 

PGG 

DBM 

Appended  static  load  vector  (D-l,  D-2). 

PGV1 

DBM 

Matrix  of  successive  sums  of  incremental  load  vectors  used  only 
in  Piecewise  Linear  Analysis  Rigid  Format  (D-6). 

PHASE 

IC 

Requests  magnitude  and  phase  form  of  complex  quantities. 

Phase  1 

PH 

An  operation  to  create  matrices  and  load  vectors  for  substruc- 
turing analysis. 

Phase  2 

PH 

An  operation  to  combine  and  reduce  matrices  and  load  vectors 
for  substructuring  analysis. 

Phase  3 

PH 

An  operation  to  recover  detailed  data  reduction  for  substruc- 
turing  analysis. 

PHBDY 

IB 

Boundary  element  property  definition  card  for  heat  transfer 
analysis. 

PHF 

DBM 

Total  frequency  response  loads,  modal. 

PHFI 

DBM 

Non-gust  frequency  response  loads,  modal. 

PHIA 

DBM 

[$a]  - Real  eigenvectors  - solution  set. 

PHIAH 

DBM 

Eigenvectors,  A-set. 

PHID 

DBM 

!>a]  - Complex  eigenvectors  - solution  set,  direct  formulation. 

PHIDH 

DBM 

E'f’db-i  " Transformation  matrix  between  modal  and  physical 
coordinates. 

PHIG 

DBM 

[^g]  - Real  eigenvectors. 

PHIH 

DBM 

[>h]  - Complex  eigenvectors  - solution  set,  modal  formulation. 

PHIHL 

DBM 

Appended  complex  mode  shapes  - h-set. 

PHIK 

DBM 

Eigenvectors,  aerodynamic  box  points. 

PHIL 

DBS 

Left  side  eigenvector  matrix  from  unsymmetric  CREDUCE  operation. 

PHIP 

DBM 

Eigenvectors,  P-set. 

PHIPA 

DBM 

Eigenvectors,  PA-set. 
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PHIPS 

PHIS 

Physical  Points 

PIECEWISE  LINEAR 
Pivot  Point 

PJUMP 

PK 

PKF 

PL 

PLA 

PLA1 

PLA2 

PLA3 

PLA4 

PLAC0UNT 

PLALBL2A 

PLALBL3 

PLALBL4 

PLC0EFFICIENT 

PL FACT 
PL  I 

PLIMIT 

PL0AD 

PL0AD2 

PL0T 

PL0T 

PLOT 

PL0T$ 


DBH 

DBS 

PH 

IA 

PH 

P 

PH 

DBML 

DBH 

P 

FHS 

FHS 

FHS 

FHS 

P 

L 

L 

L 

IC 

IB 

DBH 

JB 

IB 

IB 

FHS 

IC 

IS 

H 


Eigenvectors,  PS-set. 

Eigenvector  matrix. 

analysis"^  ^ GXtra  sca1ar  points  introduced  for  dynamic 
Selects  rigid  format  for  piecewise  linear  analysis. 

Mild  SheX“M„r rd  °f  the  GPCT  Md  ECPT  data  ■"“*« 

Used  to  skip  deformed  plots. 

Flutter  analysis  method. 

Forces  an  aerodynamic  boxes,  as  a function  of  frequency. 

{Pjj>  - Partition  of  load  vector. 

Linear^nalysis9 (D^Ij?  f0""at  e"W  "eSSa9es  for  P,et;a“,se 
Piecewise  Linear  Analysis  - phase  1. 

Piecewise  Linear  Analysis  - phase  2. 

Piecewise  Linear  Analysis  - phase  3. 

Piecewise  Linear  Analysis  - phase  4. 

Loop  counter  in  Piecewise  Linear  Analysis  (D-6). 

Used  in  the  Piecewise  Linear  Analysis  Rigid  Format  only.  (D-6) 

Used  in  the  Piecewise  Linear  Analysis  Rigid  Format  only.  (D-6) 

Used  in  the  Piecewise  Linear  Analysis  Rigid  Format  only.  (D-6) 

problems!110  COefficient  set  for  Piecewise  Linear  Ai*  lysis 

Piecewise  Linear  Analysis  factor  definition  card. 

{P*}  - Partition  of  inertia  relief  load  vector. 

Property  Optimization  limits. 

Pressure  load  definition  (D-l,  D-2,  D-4,  D-5,  D-d). 

D-l!SD-4^rD-5UrD-6)a^ln^  f°r  tw0-di mensional  elements  (D-l, 

Structure  plot  generator. 

Execution  card  for  structure  plotter. 

Phase  2 undeformad  plot  request. 

Indicates  restart  with  a structure  plot  request. 
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Plot  Tapes 

PL0TEL 

PLOTTER 

PL0TX1 

PL0TX2 

PL0TX3 

PLSETN0 

PLT1 

PLT2 

PLTFLG 

PLTMRG 

PLTPAR 

PLTPARA 

PLTS 

PLTSET 

PLTSETA 

PLTSETX 

PLTTRAN 

PLTTRAN 

PMASS 

PNLD 

PHLH 

P0 

P0AP 

P0I 

P0INT 


PH  Magnetic  tapes  containing  NASTRAN  generated  data  to  drive 
offline  plotters.  PLT1  is  the  name  of  the  BCD  plot  tape 

and  PLT2  is  the  name  of  binary  plot  tape.  I, 

IB  Plot  element  definition  card  used  to  defind  convenient  reference 
lines  in  structure  plots. 

IC  Used  to  select  one  of  several  available  plotters  for  structure 
plotter. 

DBT  Messages  from  plot  module  concerning  action  taken  by  the  struc- 
ture plotter  in  processing  undeformed  structure  plots. 

DBT  Messages  from  plot  module  concerning  action  taken  by  the  struc- 
ture plotter  in  processing  deformed  structure  plots. 

DBT  Deformed  plot  messages  for  aeroelastic. 

P Set  number  on  a PLFACT  bulk  data  card  chosen  by  the  user  in  his 

case  control  deck.  Used  only  in  Piecewise  Linear  Analysis  (D-6). 

M A reserved  NASTRAN  physical  file  which  must  be  set  up  by  the 

user  whan  used  - see  Plot  Tapes. 

M A reservec  NASTRAN  physical  file  which  must  be  set  up  by  the 

user  when  used  - see  Plot  Tapes. 

P Parameter  used  by  PL0T  module. 

FMSS  Substructure  plot  set  data  merge. 

DBT  Plot  control  table. 

DBY  Plot  control  table  PLTPAR,  with  aeroelastic  data. 

DBS  Plot  sets  and  other  data  required  for  Phase  2 plotting. 

FMS  Plot  set  definition  processor. 

DBT  Set  definitions  for  aerodynamic  plots. 

DBT  Error  messages  for  plot  sets. 

FMS  Prepares  data  blocks  for  acoustic  analysis  plots. 

FMS  Transforms  grid  point  definition  tables  for  scalar  points  into 
a format  for  plotting. 

IB  Scalar  ipass  property  definition  card. 

DBM  (P"}  - Nonl  inear  loads  in  direct  transient  problem. 

DBM  {PjJ}  - Nonlinear  loads  in  modal  transient  problem. 

DBM  {PQ}  - Partition  of  load  vector. 

DBS  Appended  load  vectors  on  omitted  points. 

DBM  {P^>  - Partition  of  inertia  relief  load  vector. 

IB  Eivenvalue  analysis  normalization  option  for  eigenvectors  - 

see  EIGR,  EIGC,  EIGB  cards. 
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jfc 

1 


P0 INTAX 

IB 

V r 

vi  * 

P00L 

M 

P0SITI0N 

IS 

P0UT$ 

M 

P0VE 

DBS 

PPF 

DBM 

PPHIG 

DBM 

PPT 

DBM 

PQDMEM 

IB 

FQDMEM1 

IB 

PQDMEM2 

IB 

PQDPLT 

IB 

PQUAD1 

IB 

PQUAD2 

IB 

PREC 

P 

PRECHK 

EM 

Preface 

PH 

PREFIX 

IS 

PRESAX 

IB 

,’RESPT 

IB 

PRESSURE 

IC 

PRINT 

IA 

/ 

PRINT 

IS 

PRINT 

PU 

*♦ 

Problem  Tape 

PH 

is a 

% 

» r 

w 

* V 

H 

5 

Axi symmetric  Point. 

Poo]  file  used  by  file  allocator. 

Specifies  initial  position  of  input  file. 

Indicates  restart  with  a printer  output  request. 

Load  vectors  on  points  omitted  during  matrix  reduction. 

Dynamic  loads  for  frequency  response. 

Eigenvector  components  used  to  plot  deformed  shape.  (D-3,  D-5), 

Linear  dynamic  loads  for  transient  analysis. 

Quadrilateral  membrane  element  property  definition  card. 

Isoparametric  quadrilateral  membrane  element  property  definition 
card. 

Quadrilateral  membrane  element  property  definition  card. 
Quadrilateral  bending  element  property  definition  card. 

General  quadrilateral  element  property  definition  card. 
Homogeneous  quadrilateral  element  property  definition  card. 

IBM  = 2 

Precision  of  computer  UNIVAC  = 2 

CDC  = 1 

Predefined  automated  checkpoint. 

Executive  routines  which  are  executed  prior  to  the  execution  of 
the  first  module  in  a DMAP  sequence.  The  Preface  consists  of 
the  executive  routines  necessary  to  generate  initial  NASTRAN 
operational  data  and  tables.  The  primary  Preface  routines  are 
GNFIAT,  XCSA,  IFP1,  XS0RT,  IFP,  IFP3,  and  XGPI. 

Prefix  to  rename  equivalenced  lower  level  substructures. 

Defines  static  pressure  loading  for  the  conical  shell  element. 

Defines  a point  in  a hydros! astic  model  for  output  purposes. 

Request  for  output  of  pressure  and  displacement  vector  or  eigen- 
vector for  a hydroelastic  problem. 

Used  to  list  all  problem  decks  from  UMF  and  Summary  Table  of 
Contents. 

Stores  modal  or  solution  data  and  prints  data  requested. 

Controls  printing  of  flutter  summary. 

A magnetic  tape  containing  data  necessary  for  NASTRAN  problem  re- 
starts. A tape  being  generated  is  designated  as  the  New  Problem 
Tape  (NPTP)  and  its  content  is  largely  controlled  by  the  DMAP 
instruction  CHKPNT.  This  same  tape  when  used  as  input  to  a sub- 
sequent NASTRAN  restart  is  designated  as  the  Old  Problem  Tape 
(0PTP). 
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PR0D 

IB 

Rod  property  definition  card. 

PR0JECTI0N  PLANE 
SEPARATI0N 

IC 

Separation  of  observer  and  projection  plane  for  structure  plots 

PRTHSG 

FMS 

Message  generator. 

PRTPARH 

FMU 

Prints  DMAP  diagnostic  messages  and  parameter  values. 

PS 

DBM 

{P$}  - Partition  of  static  load  vector. 

PSDF 

DBM 

Power  Spectral  Density  Function  table. 

PSDF 

IC 

AnSlysisf?D-9UtD-fl)f  P°Wer  Spectra1  Densit^  Function  in  Random 

PSDL 

DBT 

Power  Spectral  Density  List. 

Pseudo  Modified 
Restart 

PH 

Restarting  (see  Restart)  a NASTRAN  problem  and  redirecting  its 
solution  but  only  affecting  output  data. 

PSF 

DBM 

Partition  of  load  vector  for  transient  analysis. 

PSHEAR 

IB 

Shear  panel  property  definition  card. 

PST 

DBM 

Partition  of  linear  load  vector  for  transient  analysis. 

PTITLE 

IC 

Structure  plot  frame  title. 

PT0RDRG 

IB 

Toroidal  ring  property  definition  card. 

PRTBSC 

IB 

Basic  bending  triangular  element  property  definition  card. 

PTRIA1 

IB 

General  triangular  element  property  definition  card. 

PTRIA2 

IB 

Homogeneous  triangular  element  property  definition  card. 

PTRIM6 

IB 

Linear  strain  triangular  membrane  property. 

PTRMEM 

IB 

Triangular  membrane  element  property  definition  card. 

PTRPLT 

IB 

Triangular  bending  element  property  definition  card. 

PTRPLT1 

IB 

Triangular  plate  property. 

PTRSHL 

IB 

Higher  order  triangular  shell  element  property. 

PTUBE 

IB 

Tube  property  definition  card. 

PTWIST 

IB 

Twist  panel  property  definition  card. 

PUBGV1 

DBT 

/nSJ?la£en>Int  vector  components  used  to  plot  deformed  shape 
(D-4»  D-5).  5 

PUGV 

DBT 

?nS?lane5?nt  vector  components  used  to  plot  deformed  shape 

PUGV1 

DBT 

Displacement  components  used  to  plot  deformed  shape  (D-6). 

PUNCH 

IA 

Used  to  punch  the  problem  deck  from  UMF  or  copy  the  problem 
deck  from  UMF  onto  NUMF  and  punch  it. 
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PUNCH 

1C 

PUNPRT 

IA 

PURGE 

EM 

Purge 

PH 

PUVPAT 

DBT 

PVEC 

DBS 

PVISC 

IB 

PVT 

PH 

PI 

PU 

P2 

PU 

P3 

PU 

Output  media  request  (PRINT  or  PUNCH) 

SSiS  BffrfS  sarj  tStfs  pu!»y  *te 

DMAP  statement  which  causes  conditional  purging  of  data  blocks. 
sodthatbl?CLI?  sald. t0  !??  purged  when  it  is  flagged  in  the  FIAT 


Displacement  vector  used  for  plots,  PA-set  for  aeroelastic 
Load  vectors. 


viaiuub  element  property 


mi  uiun  uuru. 


^rsPi.by  thc  prefa“  ■™™db;r.s;esa;„dsiheit 


INPUTT 2 rewind  option. 
INPUTT 2 unit  number. 


INPUTT2  tape  id. 
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Q 

PU 

Parameter  which  defines  the  dynamic  pressure. 

QBDY1 

IB 

Defines  uniform  heat  flux  into  HBDY  elements. 

QBDY2 

IB 

Defines  grid  point  heat  flux  into  HBDY  elements. 

QBG 

DBM 

Single  point  forces  of  constraint  in  the  Differential  Stiffness 
Rigid  Format  (D-4). 

QDMEM 

IC 

Requests  structure  plot  for  all  QDMEM  elements. 

QDMEM1 

IC 

Requests  structure  plot  for  all  QDMEM1  elements. 

QDMEM2 

IC 

Requests  structure  plot  for  all  QDMEM2  elements. 

QDPLT 

IC 

Requests  structure  plot  for  all  QDPLT  elements. 

QG 

DBM 

Constraint  forces  for  all  grid  points. 

QHBDY 

IB 

Defines  thermal  load  for  steady-state  heat  conduction. 

QHHL 

DBML 

Aerodynamic  matrix  list  - h-set. 

QHJL 

DBML 

Aerodynamic  matrix  for  gust  calculations. 

QJHL 

DBML 

Aerodynamic  transformation  matrix  between  h and  j sets. 

QKHL 

DBML 

Aerodynamic  matrix  for  aerodynamic  force  data  recovery. 

QP 

DBM 

Constraint  forces  for  all  physical  points. 

QPA 

DBM 

Constraint  forces,  PA-set. 

QPAC 

DBM 

Constraint  forces,  complex,  PA-set. 

QPC 

DBM 

Complex  single  point  forces  of  constraint  for  all  physical 
points. 

QPP2 

DBT 

Aerodynamic  transient  load  output,  sort  2. 

QR 

DBM 

{qrJ  - Determinant  support  forces. 

QS 

DBM 

{qs>  - Single-point  constraint  forces. 

QUAD1 

1C 

Requests  structure  plot  for  all  QUAD1  elements. 

QUAD2 

IC 

Requests  structure  plot  for  all  QUAD2  elements. 

gvEc 

DBS 

Reaction  force  vectors. 

QVECT 

IB 

Defines  thermal  vector  flux  from  distant  source. 

QV0L 

IB 

Defines  volume  heat  generation. 

■=»« 
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R 

R1 

RHP 

R1RM 

R2 


P 

IC 

IC 

IC 

IC 


Parameter  value  used  by  MATGPR  to  print  R-set  matrices. 

?nSU?Si\for  rotational  component 

(UM-4.2). 

Request  for  X-Y  plot  of  the  first  rotational  component  - 
imaginary  and  phase  angle  (UM-4.2). 

Request  for  X-Y  plot  of  the  first  rotational  component  - 
real  and  magnitude  (UM-4.2). 

(UMU4S2)f°r  X"Y  Pl0t  °f  the  second  rotational  component 


R2IP 

IC 

Request  for  X-Y  plot  of  the  second  rotational  component  - 
imaginary  and  phase  angle  (UM-4.2). 

R2RM 

IC 

Request  for  X-Y  plot  of  the  second  rotational  component  - 
real  and  magnitude  (UM-4.2). 

R3 

IC 

(UMU4S2)f°r  X~Y  ^ tfnrd  rotational  component 

R3IP 

IC 

Request  for  X-Y  plot  of  the  third  rotational  component  - 
imaginary  and  phase  angle  (UM-4.2). 

R3RM 

IC 

Request  for  X-Y  plot  of  the  third  rotational  component  - 
real  and  magnitude  (UM-4.2). 

RADI IN 

P 

Controls  linearization  of  radiation  effects  in  transient 
heat  transfer  analysis. 

RADLST 

IB 

List  of  radiation  areas. 

RADMTX 

IB 

Radiation  exchange  coefficients. 

RAND0M 

IC 

Selects  the  RANDPS  and  RANDT  cards  to  be  used  in  random 
analysis . 

RAND0M 

FMS 

Random  response  solution  generator. 

RANDPS 

IB 

Power  spectral  density  specification. 

RANDT1 

IB 

Autocorrelation  function  time  lag. 

RANDT2 

IB 

Autocorrelation  function  time  lag. 

RANGE 

IS 

Jom-diSSsfreqUenCy  ran9e  f°r  ^ °r  C°mpleX  retai'ned  modal 

RBMG1 

FMS 

Rigid  body  matrix  generator  - part  1. 

RBMG2 

FMS 

Rigid  body  matrix  generator  - part  2. 

RBMG3 

FMS 

Rigid  body  matrix  generator  - part  3. 

RBMG4 

FMS 

Rigid  body  matrix  generator  - part  4. 

RC0VR 

FMSS 

Recover  Phase  2 substructure  results. 

RC0VR3 

FMSS 

Recover  substructure  results  for  Phase  3. 

REACT 

P 

Flag  for  rigid  body  mode  calculations. 
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READ 

FMS 

REAL 

IC 

REAL  EIGENVALUES 

IA 

REC0VER 

IS 

REDUCE 

FMSS 

REDUCE 

IS 

REEL 

IA 

Reentry  Point 

PH 

REGI0N 

IC 

REIG 

P 

RELES 

IB 

REM0VE 

IA 

REPCASE 

IC 

REPEAT 

P 

REPEATD 

P 

REPEATE 

P 

REPEATF 

P 

REPEATT 

P 

REPT 

EM 

RESP0NSE 

IC 

RESTART 

IA 

Restart 

PH 

REST0RE 

IS 

RF0RCE 

IB 

RF0RCE$ 

M 

RG 

DBM 

Real  Eigenvalue  Analysis  - Displacement. 

Requests  real  and  imaginary  form  of  complex  quantities. 

Selects  rigid  format  for  normal  mode  analysis. 

Phase  2 solution  data  recovery  or  Phase  1,  2 modal  reduction 
request. 

Reduction  of  substructure  degrees  of  freedom. 

Phase  2 reduction  to  retained  degrees  of  freedom  request. 

Term  appearing  on  the  checkpoint  dictionary  cards  indicating 
the  physical  reel  on  which  a data  block  appears. 

The  point  in  the  DMAP  sequence  at  which  a problem  terminated 
and  hence  the  point  at  which  it  can  be  restarted  (see  Restart). 

Specifies  portion  of  frame  to  be  used  for  structure  plot. 

Parameter  used  in  SDR2  to  indicate  Normal  Mode  Analysis  (D-3). 

Specifies  grid  point  degrees  of  freedom  to  be  disconnected  - 
overrides  C0NCT  and  automatic  connectivities  using  substructuring. 

Used  to  copy  problem  decks  from  UMF  onto  NUMF  up  to  pid  and  skip 
over  problem  pid. 

Allows  another  output  request  for  the  previous  subcase  (D-l,  D-2). 

Controls  looping  in  Static  Analysis  (D-l,  D-2). 

Controls  looping  in  Static  Analysis  with  Differential 
Stiffness  (D-4). 

Controls  looping  in  Complex  Eigenvalue  Analysis  (D-7,  D-10). 

Controls  looping  in  Frequency  Response  Analysis  (D-8,  D-ll). 

Controls  looping  in  Transient  Response  Analysis  (D-9,  D-12). 

DMAP  statement  to  conditionally  repeat  a loop. 

Request  for  X-Y  plot  of  any  response  outputs  from  transient 
or  frequency  response  analysis  (D-8,  D-9,  0-11,  D-12). 

First  control  card  of  checkpoint  dictionary.  Contains 
identification  of  checkpoint  tape. 

Initiating  a NASTRAN  problem  solution  at  a place  other  than  its 
logical  beginning  by  utilizing  an  Old  Problem  Tape  created  during 
a previous  run. 

Reloads  the  S0F  from  an  external  file. 

Rotational  force  definition  card. 

Indicates  restart  with  change  in  rotational  force. 

Multipoint  constraint  equations. 
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RGRID 

IS 

Specifies  grid  point  in  the  basic  substructure  to  define  reference 
point  for  inertia  relief  shapes.  Defaults  to  origin  of  basic  sub- 
structure coordinate  system. 

RIGHT  TICS 

IC 

Request  for  tic  marks  to  be  plotter  on  right  hand  edge  of  frame 
for  X-Y  plots. 

Rigid  Format 

PH 

A fixed  prestored  DMAP  sequence  and  its  associated  restart 
tables  which  perform  a specific  problem  solution. 

Rigid  Format  Switch 

PH 

A type  of  restart  (see  Restart)  in  which  the  problem  is  changed 
from  one  Rigid  Format  to  another. 

RINGAX 

IB 

Conical  shell  ring  definition  card. 

RINGFL 

IB 

Hydroelastic  axi symmetric  point  definition  card. 

RL0AD1 

IB 

Frequency  response  load  set  definition. 

RL0AD2 

IB 

Frequency  response  load  set  definition. 

RMG 

FMH 

Radiation  matrix  generator  - generates  [R  ]. 

y y 

RNAME 

IS 

Specifies  basic  substructure  to  define  reference  point  for 
inertia. 

R0D 

IC 

Requests  structure  plot  for  all  R0D  elements. 

RP 

DBM 

Partitioning  vector  set  D to  A and  E. 

RSAVE 

IS 

Save  REDUCE  decomposition  product  or  indicates  the  decomposition 
product  of  the  interior  point  stiffness. 

RUBLV 

DBM 

Residual  vector  - Differential  Stiffness  Rigid  Format  (D-4). 

RULV 

DBM 

Residual  vector  for  independent  degrees  of  freedom. 

RUN 

IS 

Specifies  run  options. 

RU0V 

dbm 

residual  vector  for  omitted  degrees  of  freedom. 

RXY 

IC 

Requests  vector  sum  of  X and  Y deformation  components  for 
structure  plot. 

RXYZ 

IC 

Requests  vector  sum  of  X,  Y and  Z deformation  components  for 
structure  plot. 

RXZ 

IC 

Requests  vector  sum  of  X and  Z deformation  components  for 
structure  plot. 

RYX 

IC 

Requests  vector  sum  of  Y and  Z deformation  components  for 
structure  plot. 
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S p 

SACCE  ic 

SACCELERATI0N  IC 

SAVE  EH 

SAVE  is 

SAVE  M 

SAVEPL0T  IS 

SC  IC 

SCALAR  FMU 

Scalar  Point  PH 

SCALE  IC 

SCEl  FMS 

SDAMP  IC 

SDAMP4  M 

SDAMP I NG  IC 

SDISP  IC 

SDISPLACEMENT  IC 

SDR1  FMS 

SDR2  FMS 

SDR3  FMS 

SDRHT  FMH 

SEARCH  IS 

SECTAX  IB 

SEEH4T  FMU 

SEMI  M 

SEQEP  IB 

SEQGP  IB 


Parameter  value  used  by  MATGPR  to  print  S-set  matrices. 
Abbreviated  form  of  SACCELERATI0N. 

Output  request  for  solution  set  acceleration  vector.  {UM-2.3, 


DMAP  statement  which  causes  current  value  of  parameter  to  be 

SclV6Q  • 

Stores  modal  or  solution  data  on  S0F. 

Save  data  block  for  possible  looping  in  DMAP  sequence  {see  FILE). 
Requests  plot  data  be  saved  in  Phase  1. 

Selects  SC  4020  plotter. 


ijuuveri.  matrix  element  to  parameter. 

A point  which  is  defined  on  an  SP0INT,  CELAS1  m as?  rn  imi 

orLCDAMP4^ul^dSt?SS2,HCMAflS3’  nCHASS4l  CDAHpl*  CDAMP2,  CDAMP3, 
or  CDAMP4  bulk  data  card.  A scalar  point  has  no  geometrical 

coordinates  and  defines  only  one  degree  of  freedom  of  the  model. 
Selects  scale  for  structure  plot. 

Single-point  Constraint  Eliminator. 

Modal  structural  damping  table  selection. 

Indicates  restart  with  change  in  modal  damping. 

?n1S£toTt5ble  7hl*h  defi"?s  dan,Pin9  as  a function  of  frequency 
in  modal  formulation  problems.  ^ ^ 

Abbreviated  form  of  SDISPLACEMENT. 

Output  request  Tor  solution  set  displacement  vector.  (UM-2.3, 


Stress  Data  Recovery  - part  1. 

Stress  Data  Recovery  - part  2. 

Stress  Data  Recovery  - part  3. 

Heat  flux  data  recovery. 

Limits  search  for  automatic  connects. 

Defines  conical  shell  sector  for  data  recovery. 

non2eroPelements. representatlon  of  showing  location  of 

The  NASTRAN  Preface. 

Extra  point  resequencing. 

Grid  or  scalar  point  resequencing. 
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SET 

IC 

Definition  of  a set  of  elements,  grid  and/or  scalar  and/or  extra 
points,  frequencies,  or  times  to  be  used  in  selecting  output. 

SET! 

IB 

Defines  a set  of  structural  grid  points  by  a list. 

SET2 

IB 

Defines  a set  of  structural  grid  points  by  aerodynamic  macro 
elements. 

SETVAL 

FMU 

Parameter  value  initiator. 

SGEN 

FMSS 

Substructure  table  generator. 

SHEAR 

IC 

Requests  structure  plot  for  all  shear  panel  elements. 

SIGMA 

PU 

Defines  Stefan-Boltzmann  constant  in  heat  transfer  analysis. 

SIL 

DBT 

Scalar  Index  List  for  all  grid  points  and  extra  scalar  points 
introduced  for  dynamic  analysis. 

SILGA 

DBT 

Scalar  Index  List  - Aerodynamic  boxes  only. 

SINC0N 

PU 

Controls  the  automatic  stiffness  matrix  singularity  removal. 

SINE 

IC 

Conical  shell  request  for  sine  set  boundary  conditions. 

SING 

P 

-1  if  [K  ] is  singular. 

SINGLE 

P 

No  single-point  constraints. 

SKIP  BETWEEN  FRAMES 

IC 

Request  to  insert  blank  frames  on  SC  4020  plotter  for  X-Y 
plots. 

SKJ 

DBM 

Integration  matrix. 

SKPMGG 

P 

Parameter  used  in  statics  to  control  execution  of  functional 
module  SM<\2. 

SKPPLT 

L 

Used  to  skip  plot. 

SLBDY 

IB 

Defines  list  of  points  on  interface  between  axisymmetric  fluid 
and  radial  slots. 

SL0AD 

IB 

Scalar  point  load  definition. 

SLT 

DBT 

Static  Loads  Table. 

SMA1 

FMS 

Structural  Matrix  Assembler  - phase  1 - generates  stiffness 

matrix  [K]  and  structural  damping  matrix  [kf  ]. 

99  gg 

SMA2 

FMS 

Structural  Matrix  Assembler  - phase  2 - generates  mass 
matrix  [Mgg]  and  viscous  damping  matrix  [Bgg]. 

SMA3 

FMS 

Structural  Matrix  Assembler  - phase  3 - add  general  element 

contributions  to  the  stiffness  matrix  [K  ]. 

gg 

SMP1 

FMS 

Structural  Matrix  Parti ti oner  - part  1. 

SMP2 

FMS 

Structural  Matrix  Partitioner  - part  2. 

SMPYAD 

FMM 

Performs  multi  ply-add  matrix  operation  for  up  to  five 
multiplications  and  one  addition. 
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S0F 

IS 

S0FI 

FMSS 

S0FIN 

IS 

S0F0 

FMSS 

S0F0UT 

IS 

S0FPRINT 

IS 

S0FUT 

FMSS 

S0L 

IA 

S0LN 

DBS 

Solution  Points 

PH 

S0LVE 

FMM 

S0LVE 

IS 

S0RT 

IS 

S0RT1 

IC 

S0RT2 

IC 

S0RT3 

M 

SPC 

IB 

SPC 

IC 

SPC$ 

M 

SPC1 

IB 

SPCADD 

IB 

SPCAX 

IB 

SPCF 

IC 

SPCF 

IS 

SPCF0RCE 

IC 

SPCS 

IB 

SPCS1 

IB 

SPCSD 

IB 

Assigns  physical  files  for  storage  of  the  S0F. 

S0F  into  GIN0  matrix  copier. 

Copies  substructure  items  from  an  external  file  to  the  S0F. 
S0F  out  from  GIN0  matrix  copier. 

Copies  substructure  items  from  the  S0F  to  an  external  file. 
Prints  selected  contents  of  the  S0F. 

S0F  utility  module. 

i?eDISPLACEMENT  f°rmat  S°lutl’0n  is  t0  be  used  whe"  App 


Load  factor  data  or  eigenvalues  used  in  a solution. 
Points  used  in  the  formulation  of  the  general  K system. 
Solves  a set  of  linear  algebraic  equations. 

Requests  substructure  solution. 

Output  sort  order. 


Output  is  sorted  by  frequency  or  time  and  then  by  external  ID. 

Output  is  sorted  by  external  ID  and  then -by  frequency  or  time. 

Output  is  sorted  by  individual  item  or  component  and  then  bv 
frequency  or  time.  y 


Single-point  constraint  and  enforced  deformation  definition. 


Selects  set  of  singie-point  constraints  for  structural 
ments  or  heat  transfer  boundary  temperatures. 


displace- 


Indi cates  restart  with  change  in  single-point  constraint  set 
selection. 


Single-point  constraint  definition. 

Single-point  constraint  set  combination  definition. 

Conical  shell  single-point  constraint  definition. 

Abbreviated  form  of  SPCF0RCE. 

Reaction  force  output  request. 

Requests  the  single-point  forces  of  constraint  at  a set  of  points 
or  the  thermal  power  transmitted  to  a selected  set  of  points  in 
heat  transfer. 


Specifies  single  point  constraints  for  substructuring. 

Alternate  specification  of  single  point  constraints  for  sub- 
structuring. 

Specifies  enforced  displacements  for  single  point  constraints 
for  substructuring. 
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Spill 

PH 

Secondary  storage  devices  are  used  because  there  is  insufficient 
main  storage  to  perform  a matrix  calculation  or  a data  processing 
operation. 

SPLINE 

DBT 

Splining  Data  Table. 

SPLINE1 

IB 

Defines  surface  spline. 

SPLINE2 

IB 

Defines  beam  spline. 

SPLINE3 

IB 

User  data  to  interpolate  deflections  at  aerodynamic  degrees  of 
freedom. 

SP0INT 

IB 

Scalar  point  definition  card. 

SSG1 

FMS 

Static  Solution  Generator  - part  1. 

SSG2 

FMS 

Static  Solution  Generator  - part  2. 

SSG3 

FMS 

Static  Solution  Generator  - part  3, 

SSG4 

FMS 

Static  Solution  Generator  - part  4. 

S5GHT 

FMH 

Solution  generator  for  nonlinear  heat  transfer  analysis. 

STATIC 

IC 

Requests  deformed  structure  plot  for  problem  in  Static  Analysis. 

STATIC  ANALYSIS  WITH 
CYCLIC  SYMMETRY 

IA 

Selects  rigid  format  for  static  analysis  using  cyclic  symmetry. 

STATIC  HEAT  TRANSFER 
ANALYSIS 

IA 

Selects  rigid  format  for  linear  static  analysis  using  heat 
transfer. 

STATICS 

IA 

Selects  statics  rigid  format  for  heat  transfer  or  structural 
analysis. 

STATICS 

P 

Parameter  used  in  SDR2  to  indicate  Static  Analysis. 

STEADY  STATE 

IA 

Selects  rigid  format  for  nonlinear  static  heat  transfer 
analysis. 

STEPS 

IS 

Frequency  or  time  step  output  request  for  substructuring. 

STERE0SC0PIC 

IC 

Requeits  stereoscopic  projections  for  structure  plot. 

STRESS 

IC 

Requests  the  stresses  in  a set  of  structural  elements  or  the 
velocity  components  in  a fluid  element  in  acoustic  cavity 
analysis. 

Structural  Element 

PH 

One  of  the  finite  elements  used  to  represent  a part  of  a 
structure. 

STST 

NP 

Defines  the  singularity  tolerance  in  EMG. 

SUBCASE 

IC 

Subcase  definition. 

SUBCASES 

IS 

Subcase  output  request. 

SUBC0M 

IC 

This  subcase  is  a linear  combination  of  previous  subcases. 

SUBPH1 

FMSS 

Substructure,  Plase  1. 

»IMH  uv.,*=ifw  arwiT-wnantf  rain  i «« 
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SUBSEQ 

IC 

Specifies  coefficients  for  SUBC0M  subcases. 

SUBSTRUCTURE 

IS 

Initiates  the  substructure  control  deck. 

Substructure  Control 
Deck 

PH 

One  of  the  data  decks  required  to  run  ^tomated  muUi^stage 
•uibstructurino.  The  deck  begins  with  the  SUBSTRUC.UKb  cara 
and  terminates  with  the  ENDSUBS  card.  Cards  in  this  deck  cause 

the  necessary  alters  to  the  Rigid  Format  DMAP. 

SUBTITLE 

IC 

Output  labeling  data  for  printer  output. 

SUPAX 

IB 

Ficticious  support  for  conical  shell  problem. 

SUP0RT 

IB 

Ficticious  support  definition  card. 

SVECT0R 

IC 

Request  for  output  of  eigenvectors  in  the  solution  set  (D-7, 
D-10)  (UH-2.3,  4.2). 

SVEL0 

IC 

Abbreviated  form  of  SVEL0CITY. 

SVEL0CITY 

IC 

Requests  velocity  output  for  solution  set.  (UH-2.3,  4.2) 

SWITCH 

FMU 

Interchange  two  data  block  names. 

SYM 

IC 

Symmetry  subcase  delimiter  card. 

SYMB0LS 

IC 

Requests  symbols  at  grid  points  on  structure  plot. 

SYHC0H 

IC 

Assembly  of  symmetry  subcase  delimiter  card. 

SYMSEQ 

IC 

Assembly  value  of  symmetry  combination  card. 

SYMTRANSF0RH 

IS 

Specifies  symmetry  transformation. 
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T1 

IC 

(UM4S2)f°r  X_Y  Pl0t  °f  thS  f1rSt  trans1atlona’[  component 

tup 

IC 

Request  for  X-Y  plot  of  the  first  translational  component  - 
imaginary  and  phase  angle  (UM-4.2). 

T1RH 

IC 

Request  for  X-Y  plot  of  the  first  translational  component  - 
real  and  magnitude  (UM-4.2). 

T2 

IC 

(UMU4S2)f°r  Pl0t  °f  the  second  trans1at.ional  component 

T2IP 

IC 

Request  for  X-Y  plot  of  the  second  translational  component  - 
imaginary  and  phase  angle  (UM-4.2). 

T2RM 

IC 

Request  for  X-Y  plot  of  the  second  translational  component  - 
real  and  magnitude  (UM-4.2). 

T3 

IC 

^u|s^)^or  X-Y1  plot  of  the  third  translational  component 

T3IP 

IC 

Request  for  X-Y  plot  of  the  third  translational  component  - 
imaginary  and  phase  angle  (UM-4.2). 

T3RM 

IC 

Request  for  X-Y  plot  of  the  third  translational  component  - 
real  and  magnitude  (UM-4.2). 

TA1 

FMS 

Table  Assembler. 

TABDMP1 

IB 

j^Yar  structural  damping  function  for  modal  formulation 
\D“10S  D~1 1 9 D-12) . 

Table  Data  Block 

PH 

A data  block  which  is  in  tabular  form  rather  than  matrix 
form. 

TABLED! 

IB 

Dynamic  load  tabular  function  (D-8,  D-9,  D-ll,  D-12). 

TABLED2 

IB 

Dynamic  load  tabular  function  (D-8,  D-9,  D-ll,  D-12). 

TABLED3 

IB 

Dynamic  load  tabular  function  (D-8,  D-9,  D-ll,  D-12). 

TABLED4 

IB 

Dynamic  load  tabular  function  (D-8,  D-9,  D-ll,  D-12). 

TABLEM1 

IB 

Material  property  tabular  function. 

TABLEM2 

IB 

Material  property  tabular  function. 

TABLEM3 

IB 

Material  property  tabular  function. 

TABLEM4 

IB 

Material  property  tabular  function. 

TABLES1 

IB 

Stress-dependent  material  tabular  function  for  use  in 
Piecewise  Linear  Analysis  (D-6). 

TABPCH 

FMU 

Punches  selected  tables  on  DTI  bulk  data  cards. 

TABPRT 

FMU 

Formats  selected  table  data  blocks  for  printing. 

TABPT 

FMU 

Table  printer. 

TABRNDG 

IB 

Table  of  Power  Spectral  Density  for  certain  gusts. 

TABRND1 

IB 

Tabular  function  for  use  in  Random  Analysis  (D-8,  D-ll). 

TABRND2 

IB 

Tabular  function  for  use  in  Random  Analysis  (D-8,  D-ll). 
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TABRND3 

TABRND4 

TABS 

TALL  EDGE  TICS 

TAPE 

TCURVE 

TEMP 

TEMPAX 

TEMPD 

TEMPERATURE 

TEMPLD$ 

T£MPMT$ 

TEMPMX$ 

TEMP(L0AD) 

TEMP (MAT) 

TEMPP1 

TEMPP2 

TEMPP3 

TEMPRB 

TF 

TF$ 

TFL 

TFP00L 

THERMAL 

THRU 

TIC 


IB 

IB 

P 

IC 

M 

IC 

IB 

IB 

IB 

IC 

M 

M 

M 

IC 

IC 

IB 

IB 

IB 

IB 

IB 

M 

IC 

DBT 

IC 

IC 

IB 


Tabular  function  for  use  in  Random  Analysis  (D-8,  D-ll). 

Tabular  function  for  use  in  Random  Analysis  (D-8,  D-ll). 

Defines  absolute  reference  temperature  in  heat  transfer 
analysis. 

Request  for  plotting  all  edge  tic  marks  on  upper  half  frame 
for  X-Y  plots. 

Write  data  block  on  physical  tape  (see  FILE). 

Curve  title  for  X-Y  plot. 

Grid  temperature  definition  card. 

Temperature  definition  for  conical  shell  problem. 

Grid  default  temperature  definition  card. 

Selects  thermal  field  for  determining  both  equivalent  static  loads 
and  material  properties. 

Indicates  restart  with  change  in  thermal  set  for  static  loading. 

ties°ateS  res^a^  with  change  in  thermal  set  for  material  proper- 

Indicates  restart  with  change  in  thermal  field  with  thermally  de- 

pendent material  properties. 

Selects  thermal  field  to  be  used  for  determining  equivalent  static 
( o&ds  > 

Selects  thermal  field  to  be  used  for  determining  structural  material 
properties  or  an  estimate  of  the  temperature  distribution  for  heat 
transfer  iterations. 

Plate  element  temperature  definition  card. 

Plate  element  temperature  definition  card. 

Plate  element  temperature  definition  card. 

One-dimensional  element  temperature  definition. 

Dynamic  transfer  function  definition. 

Indicates  restart  with  change  in  transfer  function  set 
selection. 

Transfer  function  set  selection. 

Transfer  function  pool. 

(UMU2S3)f°r  °UtPUt  °f  temperature  vector  in  thermal  analysis 

Forms  strings  of  values  within  set  declarations. 

Transient  Initial  Condition  set  definition  card. 
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* 


TIME 

IA 

TIMETEST 

FMU 

TITLE 

IC 

TLEFT  TICS 

IC 

TL0AD1 

IB 

TL0AD2 

IB 

T0C 

IA 

T0L 

DBT 

T0L1 

DBT 

T0LERANCE 

IS 

TRACKS 

NP 

Trailer 

PH 

TRANRESP 

P 

TRANS 

IB 

TRANSF0RM 

IS 

TRANSIENT 

IA 

TRANSIENT  HEAT  TRANS- 

IA 

FER  ANALYSIS 

TRI3SC 

IC 

TRD 

FMS 

TRHT 

FMH 

TRIA1 

IC 

TRIA2 

IC 

TRIGHT  TICS 

IC 

TRL 

DBT 

TRLG 

FMH 

TRMEM 

IC 

TRNSP 

FMM 

“ ass-Aiasr  js  ssiwaa. 

Provides  NASTRAN  system  timing  data. 

Output  labeling  data  for  printer  output. 

S?“Sa.ferfj;CxTpk?oJ?  be  P,0“ed  ,eft  ta"d  -9b  ‘OP 

Transient  load  set  definition  card. 

Transient  load  set  definition  card. 

KS urb,“  deckS  (S™r)'  Iab,s  Contents)  by 
Time  output  list. 

Reduced  time  output  list,  uses  0TIME. 

Limits  distance  between  automatically  connected  grids. 

Defines  the  format  for  the  number  of  Tracks  required  for  plot 

A six  word  control  block  associated  with  a data  block. 
Para„eter2used  in  SDR2  to  indicate  Transient  Response  Analysis 

SKomatiS„r?,nate  SySta"S  f°r  ‘““footono  and  grid  point 

Defines  transformations  for  named  component  substructures. 
Selects  rigid  format  for  transient  heat  transfer  analysis. 

transfer ,0nMt  f°r  *"“»'■*  analysis  using  heat 

Requests  structure  plot  for  all  basic  bending  triangle  elements. 
Transient  Response  - Displacement. 

Integrates  dynamic  equation  for  beat  transfer  analysis. 

Requests  structure  plot  for  all  TRIA1  elements. 

Requests  structure  plot  for  all  TRIA2  elements. 

top  half  frameCforrx!Ytpiots^1°tted  °n  n'9ht  hand  edse  of 
Transient  Response  List. 

Generates  dynamic  heat  flux  loads. 

Requests  structure  plot  for  .11  triangular  membrane  elements. 
Transpose  functional  module. 
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TRPLT 

IC 

Request  structure  plot  for  all  TRPLT  elements. 

TSTART 

P 

CPU  time  at  start  of  flutter  loop. 

TSTEP 

IB 

Transient  time  steps  for  integration  and  output. 

TSTEP 

IC 

Transient  time  step  set  selection. 

TSTEP$ 

M 

Indicates  restart  with  change  in  transient  time  step  set 
sel  action. 

TUBE 

IC 

Requests  structure  plot  for  all  TUBE  elements. 

TWIST 

IC 

Requests  structure  plot  for  all  TWIST  elements. 

TYPE 

IC 

Indicates  paper  type  for  structure  plots. 
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UBGV 

DBM 

Displacement  vector  for  all  grid  points  (D-4). 

UBLL 

DBM 

[U^]  - Upper  triangular  factor  of  [K^  ]. 

UBLV 

DBM 

Displacement  solution  vector  (D-4). 

UB00V 

DBM 

Scalar  multiple  of  U00V  in  Differential  Stiffness  Rigid 
Format  (D-4). 

UDET 

IB 

Selects  unsymmetric  decomposition  option  for  determinant 
method  of  real  eigenvalue  analysis. 

UDV1T 

DBM 

Displacement,  velocity  and  acceleration  solution  vectors  in 
a transient  analysis  problem  - S0RT1.  (D-9) 

UDV2T 

DBM 

Displacement,  velocity  and  acceleration  solution  vectors  in 
a transient  analysis  problem  - S0RT2  (D-9). 

UDVF 

DBM 

Displacement  solution  vector  in  a frequency  response  problem 
(D-8). 

UDVT 

DBM 

Displacement,  velocity  and  acceleration  solution  vectors  in 
a transient  analysis  problem  (D-9). 

UEVF 

DBM 

Displacement  vector  for  extra  points  in  a frequency  response 
problem  (D-ll) . 

UEVT 

DBM 

Displacement  vector  for  extra  points  in  a transient  response 
problem  (D-12). 

UGV 

DBM 

Displacement  vector  for  all  grid  points  (D-l,  D-2,  D-4,  D-5). 

UGV1 

DBM 

Successive  sums  of  incremental  displacement  vectors. 
Piecewise  Linear  Analysis  Rigid  Format  only  (D-6). 

UHVF 

DBM 

Modal  frequency  response  solution  vectors  (D-ll). 

UHVT 

DBM 

Modal  transient  response  solution  vectors  (D-12). 

UHVT1 

DBM 

Modal  amplitudes  for  aeroelastic  transient. 

UIMPR0VE 

IS 

Improved  displacement  request. 

UINV 

IB 

Selects  unsymmetric  decomposition  option  for  inverse  power 
method  of  eigenvalue  analysis. 

ULL 

dbm 

[Uu]  - Upper  triangular  factor  of  [K^]. 

ULV 

DBM 

Displacement  solution  vector  in  static  analyses  (D-l,  D-2,  D-4 
D-5). 

UHERGE 

FMM 

Functional  module  to  merge  column  matrices  based  on  U-set. 

UMF 

IA 

Used  to  copy  UMF  problem  deck  onto  NUMF,  list  it  and  punch  UMF 
card. 

UHF 

M 

User  Master  File,  a reserved  NASTRAN  physical  file  which  must 
be  set  up  by  the  user  when  used. 

UHFEDIT 

IA 

Requests  User  Masetr  File  operational  mode  of  NASTRAN. 

Unmodified  Restart 

PH 

Restarting  (see  Restart)  a problem  without  changing  any  data, 
other  than  output  requests,  of  the  previous  run. 
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Unpool 

PH 

Remove  data  block  from  Pool  Tape  and  place  on  a file  for  use 
by  a functional  module. 

UNS0RT 

IC 

Requests  unsorted  echo  of  Bulk  Data  Deck  (ECH0=UNS0RT). 

U00 

DBM 

CU001  - Upper  triangular  factor  of  [K0Q]. 

U00V 

DBM 

Partition  of  displacement  solution  vector. 

UPARTN 

FMM 

Functional  module  to  partition  matrices  based  on  U-set. 

UPPER  TICS 

IC 

Request  for  tic  marks  to  be  plotted  on  upper  edge  of  frame  for 
X-Y  plot. 

UPRT 

DBS 

Partitioning  vector  used  in  matrix  reduction. 

UPV 

DBM 

Transient  solution  vectors  for  all  physical  points. 

UPVC 

DBM 

Frequency  response  solution  vectors  for  all  physical  points. 

USERM0DES 

is 

Flag  to  indicate  modal  data  have  been  input  on  bulk  data. 

USET 

DBT 

Displacement  set  definitions.  (PM-1.7.3) 

USETA 

DBT 

Displacement  set  definitions  table  - Aerodynamics. 

USETD 

DBT 

Displacement  set  definitions  including  extra  scalar  points. 

UVEC 

DBS 

Displacement  vectors  or  eigenvectors. 

UVT1 

DBM 

Displacements  for  aeroelastic  transient. 
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V 

V 


VANTAGE  P0INT 

VDR 

VDR 

VEC 

VECT0R 

VECT0R 

VEL0 

VEL0 

VELOCITY 

VFS 

VIEW 

vise 

VPS 

VREF 


DBM 

M 


IC 

FMS 

L 

FMU 

IC 

IC 

IC 

IS 

TC 

DBM 

IC 

IC 

M 

PU 


Partitioning  vector  for  set  F to  0 and  A. 

Used  in  parameter  section  of  DMAP  statement.  Indicates  that 
parameter  is  variable  and  may  be  changed  by  module.  If  changed 
value  is  to  be  used  in  subsequent  DMAP  instruction,  it  must  be 
saved  (see  SAVE). 

Location  of  observer  for  structure  plot. 

Vector  Data  Recovery. 

Used  to  skip  to  VDR  module  in  flutter  analysis. 

Creates  partitioning  vector  based  on  USET. 

Request  for  output  of  eigenvectors  from  real  or  complex  eiaen- 
value  analysis  (D-3,  D-5,  D-7,  D-10). 

Requests  displacements  for  a selected  set  of  PHYSICAL  points. 
Abbreviated  form  of  VEL0CITY. 

Velocity  output  request. 

Output  request  statement  for  velocity  vector.  (UM-2.3,  4.2). 
Partitioning  vector  for  heat  transfer  analysis. 

Rotation  of  object  for  structure  plot. 

Request  structure  plot  for  all  viscous  damper  element. 

See  XVPS. 

Velocity  division  factor. 


W3 

PU 

Pivotal  frequency  for  uniform  structure  damping  in  the  direct 
formulation  of  transient  response  problems  (D-9). 

W4 

PU 

Pivotal  frequency  for  element  structural  damping  in  the  direct 
formulation  of  transient  response  problems  (D-9). 

WTMASS 

PU 

Weight  to  mass  conversion  factor  used  in  SMA2  and  GPWG 
Default  value  is  1.0. 
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X 

XAXIS 
XBAXIS 
XBGRID  LINES 

XCSA 

XDIVISI0NS 

XDHAP 

XGPI 

XGRID  LINES 

X INTERCEPT 

XL0G 

XMAX 

XMIN 

XPAPER 

XQHHL 

XSFA 

XS0RT 

XTAXIS 
XTGRID  LINES 
XTITLE 

XVALUE  PRINT 

XVPS 

XY 

XYCDB 

XY0UT 


SKIP 


IC  Requests  X vector  for  deformed  structure  plot. 

IC  Request  for  drawing  of  X-axis  for  X-Y  plot. 

IC  Request  for  drawing  of  X-axis  on  bottom  half  frame  for  X-Y  plot. 

IC  Request  for  drawing  grid  lines  for  X-axis  on  bottom  half  frame 

for  X-Y  plot. 

EM  Executive  Control  Section  Analysis.  The  preface  module  which 
processes  the  Executive  Control  Deck  and  prepares  the  control 
file  on  the  New  Problem  Tape. 

IC  Request  for  division  marking  on  X-axis. 

EM  Controls  the  DMAP  compiler  options. 

EM  Executive  General  Problem  Initialization.  The  preface  module 

whose  principal  function  is  to  generate  the  0SCAR.  If  the 
problem  is  a restart,  XGPI  initializes  data  blocks  and  named 
common  blocks  for  proper  restart. 

EC  Request  for  grid  lines  to  be  drawn  on  X-axis  for  X-Y  plots. 

IC  Specifies  intercept  of  Y-axis  on  X-axis. 

IC  Request  for  logarithmic  scales  in  X-direction. 

IC  Do  not  plot  points  whose  X value  lies  above  this  value. 

IC  Do  not  plot  points  whose  X value  lies  below  this  value. 

IC  Specifies  length  of  paper  in  X-direction  for  table  plotter. 

P Appended  QHHL  data  parameter. 

EM  Executive  Segment  File  Allocator  - the  administrative  manager 

of  data  blocks  for  NASTRAN. 

EM  Executive  sort  routine  - the  preface  module  which  reads  and 

sorts  the  Bulk  Data  Deck  and  writes  the  sorted  Bulk  Data  Deck 
on  the  New  Problem  Tape. 

IC  Request  for  drawing  of  X-axis  on  top  half  frame. 

IC  Request  for  drawing  of  grid  lines  on  top  half  frame. 

IC  X-axis  title  for  X-Y  plots. 

IC  Request  to  suppress  labeling  tic  marks  over  the  specified 

interval . 

M Variable  Parameter  Set  Table.  Executive  table  needed  for 

restart.  (PM-2.4) 

IC  Requests  X and  Y vectors  for  deformed  structure  plot. 

DBT  S0RT3  type  output  requests  (XYPL0TTER,  XYPRINTER,  Random 
Request). 

IC  Request  to  generate  X-Y  plots. 
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XY0UT$ 

M 

Indicates  restart  with  an  X-Y  plot  request. 

XYPEAK 

IC 

Request  to  print  the  maximum  and  minimum  values  of  the  sDecified 
response.  ^ 

XYPLTCE 

DBT 

XY  plot  input  data  block*  complex  flutter. 

XYPL0T 

ms 

X-Y  plot  generator. 

XYPL0T 

IC 

Request  to  generate  X-Y  plots. 

XYPLTF 

DBT 

XYPL0T  input  data  block.  (D-8,  D-ll) 

XYPLTFA 

DBT 

XYPL0T  input  data  block.  (D-8,  D-ll) 

XYPLTR 

DBT 

XYPL0T  input  data  block.  (D-8,  D -1 1 ) 

XYPLTT 

DBT 

XYPL0T  input  data  block.  (D-9,  D-12) 

XYPLTTA 

DBT 

XYPL0T  input  data  block.  (D-9,  D-12) 

XYPRINT 

IC 

Request  to  tabulate  XY  pairs  on  the  printer. 

XYPRNPLT 

FMX 

Dummy  output  module. 

XYPTTA 

DBT 

XY  plot  input  data  block,  aeroresponse. 

XYPUNCH 

IC 

Request  to  punch  XY  pairs. 

XYTRAN 

FMS 

XY  output  translator. 

XYZ 

IC 

Requests  X,  Y and  Z vectors  for  deformed  structure  plot. 

XZ 

IC 

Requests  X and  Z vectors  for  deformed  structure  plot. 
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Y 

IC 

Y 

M 

YAXIS 

IC 

YBDI VISI0NS 

IC 

ybgrid  lines 

IC 

YBINTERCEPT 

IC 

YBL0G 

IC 

YBMAX 

IC 

YBMIN 

IC 

YBS 

DBM 

YBTITLE 

IC 

YBVALUE  PRINT  SKIP 

IC 

YDIVISI0NS 

IC 

YES 

IA 

YGRID  LINES 

IC 

YINTERCEPT 

IC 

YL0G 

IC 

YMAX 

IC 

YMIN 

IC 

YPAPER 

IC 

YS 

DBM 

YTDIVISI0NS 

IC 

YTGRID  LINES 

IC 

YTINTERCEPT 

IC 

YTITLE 

IC 

YTL0G 

IC 

Requests  Y vector  for  deformed  structure  plot. 

Used  in  parameter  section  of  BMAP  statement.  Indicates  that 
parameter  may  be  given  an  initial  value  with  a PARAM  bulk 
data  card. 

Request  for  drawing  of  Y-axis. 

Request  for  division  marking  on  Y-axis  of  lower  half  frame. 

Request  for  grid  lines  to  be  drawn  on  Y-axis  of  lower  half 
frame . 

Specifies  intercept  of  X-axis  on  Y-axis  on  lower  half  frame. 

Request  for  logarithmic  scales  in  Y-direction  on  lower  half 
-frame . 

Do  not  plot  points  whose  Y value  lies  above  this  value  for 
lower  half  frame. 

Do  not  plot  points  whose  Y value  lies  below  this  value  for 
lower  half  frame. 

Scalar  multiple  of  YS  matrix.  Used  in  Differential  Stiffness 
Rigid  Format  only.  (D-4). 

Y-axis  title  on  lower  half  frame. 

Request  to  suppress  labeling  tic  marks  over  the  specified 
interval . 

Request  for  division  marking  on  Y-axis. 

Option  used  on  CHKPNT  card,  indicates  that  checkpoint  is 
desired. 

Request  for  grid  lines  to  be  drawn  on  Y-axis. 

Specifies  intercept  of  X-axis  on  Y-axis. 

Request  for  logarithmic  scales  in  Y-direction. 

Do  not  plot  points  whose  Y value  lies  above  this  value. 

Do  not  plot  points  whose  Y value  lies  below  this  value. 

Specifies  length  of  paper  in  Y/ci  recti  on  for  table  plotter. 

{Y$}  - Constrained  displacement  vector. 

Request  for  division  marking  on  Y-axis  for  upper  half  frame. 

Request  for  grid  lines  to  be  drawn  on  Y-axis  for  upper  half 
frame . 

Specifies  intercept  of  X-axis  on  Y-axis  for  upper  half  frame. 
Y-axis  title. 

Request  for  logarithmic  scales  in  Y-direction  for  upper  half 
frame. 
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YTHAX 

IC 

Do  not  plot  points  whose  Y value  lies  above  this  value  for 
upper  half  frame. 

YTMIN 

IC 

Do  not  plot  points  whose  Y value  lies  below  this  value  for 
upper  half  frame. 

YTITLE 

IC 

Y-axis  title  for  upper  half  frame. 

YTVALUE  PRINT  SKIP 

IC 

Request  to  suppress  labeling  tic  marks  over  the  specified 
interval  for  upper  half  frame. 

YVALUE  PRINT  SKIP 

IC 

Request  to  suppress  labeling  tic  marks  over  the  specified 
i nterval . r 

YZ 

IC 

Requests  Y and  Z vectors  for  deformed  structure  plot. 

Z 

IC 

Requests  for  deformed  structure  plot. 
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